‘Smart’  agents 
will  cooperate 
across  networks 


By  Joanie  Wexler 

A  budding  standard  could  soon 
make  intelligent  agents  a  more 
powerful  and  prevalent  tool  for 
sifting  through  scads  of  informa¬ 
tion  on  corporate  networks  or 
out  on  the  ’Net. 

The  Internet  Engineering 
Task  Force  (IETF)  and  the 
World-Wide  Web  Consortium 
are  looking  to  standardize  the 
way  different  vendors’  agents 
communicate,  tackling  the  prob¬ 
lem  with  a  new  specification 
called  the  Simple  Agent  Transfer 
Protocol  (SATP). 

The  emergence  of  a  standard 
would  enable  developers  to 
build  agent-based  client  and 
server  applications  that  could 
See  Agents,  page  11 


Special  section 


AIM:  FROM  IAN  10  WAN 

Enough  hype.  Here's  an  honest 
assessment  of  what  you  can  and 
can’t  do  with  ATM  today 
from  three  perspectives: 

■  Industry  analysts 
and  vendors  in  the 
trenches.  Page  32. 

■  One  battle- 
scarred  but 
undaunted 
user.  Page  35. 

■  TheMier 
test  lab, 
which 

checked  out 
Ethernet- 
to-ATM 
switches. 

Page  37. 


Multivendor  calendaring 
coming  to  your  intranet 


By  Barb  Cole  and  Carol  Sliwa 

Lotus  Development  Corp.  wants 
to  be  the  driving  force  behind  a 
standard  that  would  let  disparate 
calendaring  systems  work 
together  over  the  Internet  and 
corporate  intranets.  But  the 
company  may  get  competition 
from  some  powerful  messaging 
and  groupware  rivals. 

Hewlett-Packard  Co.  and  Net¬ 
scape  Communications  Corp. 
are  reported  to  be  among  the 
other  companies  discussing 
interoperability  of  calendaring 
products.  These  discussions  fol¬ 
low  Lotus’  announcement  a  few 
weeks  ago  that  it  plans  to  lead 
developmentofwhatit  called  the 
Internet  Calendaring  Access 


Protocol  (ICAP),  a  Web-based 
standard  for  sharing  calendar¬ 
ing  information. 

“Lotus  is  talking  about 
[developing  the  standard],  and 
See  Calendaring,  page  12 


Get  more  info  online,  including: 

— d  A  look  at  the  failed  XAPIA 
calendaring  API 

— J  Articles  on  groupware 
incompatibility 

Select  News+  then 
Front  Page. 
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Cabletron  gears  up 
for  gigabit  Ethernet 


By  Jodi  Cohen 

Rochester,  N.H. 

Call  it  “Fast  Times  at  Hub 
High.” 

Cabletron  Systems, 

Inc.  is  pushing  the  con¬ 
cept  of  ultrahigh-speed 
Ethernet  to  reality  with 
the  development  of  its 
first  gigabit  Ethernet 
device  —  a  module  for 
its  flagship  switching 
hub  that  will  tie  other 
backbone  and  down¬ 
stream  switches  to¬ 
gether  over  high-speed 
links. 

What’s  more,  the  company 
revealed  during  a  briefing  with 
Network  World  that  it  will  boost 
the  performance  of  its  backbone 


Cabletron’s  Oliver  says 
gigabit  Ethernet  is  a 
viable  alternative  to 
A  TM  cell  switching. 


switch  by  some  500%  and  cut  the 
price  of  its  Ethernet/Fast  Ether¬ 
net  switches  in  half  —  in  part  to 
drive  demand  for  giga- 
bitEthernet  offerings. 

Expected  to  be 
unveiled  at  this  fall’s 
NetWorld+Interop  ’96 
trade  show  in  Adanta, 
the  gigabit  Ethernet 
module  will  take 
Cabletron’s  fast  LAN 
strategy  to  a  level 
beyond  the  company’s 
existing  Fast  Ethernet, 
FDDI  and  Asynchro¬ 
nous  Transfer  Mode 

offerings. 

Gigabit  Ethernet  gives  cus¬ 
tomers  a  high-speed  LAN  back- 
See  Cabletron,  page  52 


Here  come  PC  server  clusters, 
but  where  are  all  the  apps? 


By  Ben  Heskett 
and  Chris  Nerney 

By  this  time  next  year,  Windows 
NT  customers  will  be  able  to  set 
up  server  clusters  using  comput¬ 
ers  from  their  vendor  of  choice. 

But  will  any  applications  be 
able  to  tap  into  the  power  that 
Pentium-based  server  clusters 
deliver? 

Most  applications  can  run 
untouched  in  a  basic  failover 
cluster  in  which  one  server  backs 
up  another.  However,  analysts 
said  applications  for  full-blown 
clusters  will  probably  lag.  At  this 
point,  companies  developing 
cluster-aware  operating  systems 
and  middleware  have  only  a 


handful  of  commitments  from 
applications  vendors. 

“Software  for  clusters  is  very 
complex,”  said  Michael  Goulde, 
a  senior  consultant  with  Boston- 
based  Patricia  Seybold  Group, 
Inc.  “Clustering  hardware  is  easy 
compared  to  [clustering]  soft¬ 
ware.” 

See  Clusters,  page  52 


LOOK  BEFORE  YOU  LEAP  INTO  CLUSTERING 

Jon  Oltsik,  a  server  analyst  with  the  Aberdeen  Group,  Inc.  consultancy,  says  that  when 
making  the  move  to  PC  server  clustering,  you  should  “go  in  with  your  head  up  because 
[clustering]  is  more  expensive  and  more  management-intensive  than  most  people 
anticipate.  You  really  need  to  ask  yourself:  What’s  your  long-term  goal?  Is  it  to  do  some 
failover  capability,  or  is  it  eventually  to  do  some  parallelism?  You  need  to  understand 
what  the  direction  of  the  clustering  vendor  is,  as  well.” 

Oltsik’s  pointers: 

►  Choose  clustering  software  that  will  be  compatible  with  Windows  NT's  Wolfpack 
clustering  extensions  and  run  on  systems  with  different  speed  processors. 

►  Make  sure  management  capabilities  are  included  in  any  clustering  package. 

►  Go  with  a  standard  interconnect  technology,  such  as  Ethernet  or  FDDI,  for  failover 
clustering.  For  distributed  parallel  clustering,  higher  speed  interconnects  such 
as  Memory  Channel  will  be  necessary. 

►  Make  sure  disks  can  be  shared  by  clustered  servers. 


Access  Network  World  Fusion  using  the  number  in  yellow.  See  page  5  for  details. 


AT&T  plots  invasion  of  Baby  Bell  turf 


Harry  Bennett,  vice  president  and  general 
manager  of  AT&T’s  local  services  division, 
is  leading  the  company’s  charge  into  battle 
for  the  local  loop,  a  hugely  ambitious  under¬ 
taking  that  spans  the  country  and  may  forever  change 
the  character  of  the  $51  billion  company.  Network 
World  Editor  John  Dix  and  Senior  Washington  Corre¬ 
spondent  David  Rohde  recently  discussed  AT&T’s 
strategy  with  Bennett  at  the  company’s  headquarters 
in  Basking  Ridge,  N.J. 

See  Bennett,  page  53 

AT&T  and  Ameritech  reach  resale  agreement.  Page  6. 
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Bennett  soys  that  increased  com¬ 
petition  won't  necessarily  result 
in  lower  local  phone  prices.  . 
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it  you  couia 
drive  all  your 

TCP/IP  applications 

through  one 

easy-to-use  interface, 
what  would  you  have? 
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Time  to 


Network  managers  everywhere  are  interface  for  both  Windows  and  Mac 
finding  life  more  manageable  thanks  Training  and  support  are  radically 
to  InterCon’s  new  tcpCONNECT4™  reduced.  Users  become  more  productive. 
Communications  Environment.  CONNECT4  Call  InterCon  at  1-800-468-7266, 
integrates  the  configuration  and  opera-  dept.  201  or  visit  our  Web  site  for 
tion  of  everything  from  email  and  Web  a  free  trial  copy.  The  tcpCONNECT4 
browsing  to  file  sharing  and  terminal  Communications  Environment  from 
emulation  under  one  simple,  intuitive  InterCon.  Do  less  work,  get  more  done, 


is  a  trademark  c!  InterCon  Systems  Corporation. 


News-s- 

The  Front  Page- 

Agents:  Slot  everybody  thin  ks  Intel  ligent  agents  sh  ould 
be  unleashed  on  the  Internet.  Read  why  Jaron  Lanier, 
one  of  the  fathers  of  virtual  reality,  thihksthey  are  evil. 

Gigabit  Ethernet:  See  who’s  planni  ng  what  for  this , 
emerging  technology  in  a  series  of  Network  World, 
articles. 

Local  loop:  Read  articles  on  AT&T's  efforts  to  get  back 
i  nto  the  local  telephone  market. 

The  Technical  Sections: 

IP  switching:  Download  primers,  white  papers  and 
articles  that  explain  this  new  technology:,  In  WANs 
&  internetworking, 

Web  applications:  Grab  white  papers  and  follow 
links  related  to  scripting languages  that  let  you  link 
Web  users  to  back-end  applications,  in  intranets  & 
the 'Net, 

Groupware:  Read  upon  different  vendors’ 
approaches  to  groupware  and  download  articles 
that  ca  n  help  you  develop  a  client/server  messaging 
strategy,  in  Client/Server  Applications. 


Download  detailed  charts  comparing  ATM  switches 
reviewed  this  week  (page  37),  Select  NetRef,  Buyer’s 
Guides  and  Reviews,  then  ATM  Switches. 


i — this  mask's  piek 
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“Suitability  of  the  internet  for  Electric  PowerTransmission 
Realtime  Information  Networks”  sounds  like  a  dry  technical 
treatise,  but  it  provides  a  good  introduction  to  the  workings  of 
the  Internet  and  the  issues  of  reliability  and  security  on  such  a 
public  network.  Grab  a  copy  at  http://www-itg.lbi.gOv/~ 
johnston/EDM/Internet.and. RINs.fm.htm  , 

HOW  TO  GET  ON  TO  NETWORK  WORLD  FUSION 


iiiilnag  James  Kobielus  has 

strong  views  on  wireless  Web  access.  Read 
his  opinion  on  page  30,  then  voice  your  own. 


Select  Forum,  Columnists  then  Above  the  Cloud. 
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News 

©  Ameritech  offers  wholesale  rates  that  AT&T  likes. 

8  HP  bolsters  its  SNA  connectivity  story. 

8  NSC  attributes  customer  satisfaction  to  its  secure  software  and 
security  consulting. 

8  SBC  rolls  out  its  Cell  Relay  Service,  entering  the  ranks  of  those 
offering  ATM  service. 

10  Informix,  Netscape  and  HPjoin  forces  in  intranet  market. 


Compaq’s  Cooley 
discusses  his  com¬ 
pany  ’s  future  during 
a  one-on-one  Q&A. 
Page  1 9. 


WANs  &  Internetworking 

15  Amdahl  turns  up  mainframe  power,  connectivity. 
15  GDC  joins  the  ranks  of  Ipsilon’s  IP  switching  allies. 

15  Nortel  tells  carriers  to  embrace  ’Net  for  remote 
ac.cess  services. 

Carrier  Services 


Opinions 

16  Scott  Bradner  uses  Karnak  analogy  to  reveal  the 
latestlnternet  phenomenon. 

21  Skip  MacAskill  and  Melinda  Le  Baron  celebrate 
America,  the  home  of  network  technology. 

22  Dave  Kearns  discusses  how  to  keep  up  with 
changing  software  trends. 


17  3M’s  Wollaston  gives  the  AT&T-backed  Uniworld 
international  VPN  service  a  thumbs-up. 

17  SNET  breaks  out  of  Connecticut  to  span  the  globe 
with  frame  relay  services. 


Local  Networks 

19  XLNT  gears  up  for  gigabit  Ethernet  market. 


Client/Server  Applications 

23  Novell’s  GroupWise  5.0 

beta 

scores  high  marks  for 
integration  with  NDS. 
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Middleware 


24  Daniel  Blum  revisits  the  marriage  between  IBM 
and  Lotus  on  their  first  anniversary. 

30  James  Kobielus  urges  users  to  push  for  wireless 
Web  access. 


30  Editorial:  Learning  to  hate  E-mail. 

54  Dave  Buerger:Jargon  overload?  Ease  the  pain 
with  a  funky  guide. 


54  MarkGibbs:Lead  me  to  the  office,  take  me  to  the 
pilot,  I  am  but  a  gadge  t  fan . 


Fran  Utflto  WAN  SpCCidl  SCCtiOII 


23  Unify  envisions  bright 
future  forjava  appli¬ 
cations. 


Microsoft  to  mix  it  up  in 
message-oriented  middleware. 

See  page  25. 


Intranets  &  the ’Net 

27  Netscape  challenges  Microsoft’s  huge  scripting 
lead. 

27  Active  Software  seeks  its  place  in  Web  sun. 


Technology  Update 

29  Knowing  the  basics  of  UTP  wiring  helps  LAN 
performance. 

Management  Strategies 

41  Network  managers  should  consider  bringing 
ergonomics  to  the  desktop. 


Shaken  but  still  standing: 


An  ATM  reality  check. 

Page  32. 

Argonne  is  all  for  ATM 

Profile  of  an  ATM 
pioneer.  Page  35. 

Lab 

results: 

Five  approaches  for 
introducing  ATM 
to  Ethernet.  Page  37. 


Network  Help  Desk.  Page 29. 

Message  queue.  Letters  to  the  editor.  Page  31. 
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Illinois  opens  door  to  the  local  loop 


Rough  week  for  high  tech 

There  was  no  shortage  of  bad  news  in  the  computer  and  network 
industry  last  week.  Financials  were  off,  heads  rolled  and  layoffs 
were  announced.  Here’s  a  roundup: 

£  For  the  second  time  in  a  matter  of  weeks,  Compaq  Computer 
Corp.  lost  a  high-ranking  executive.  The  com¬ 
pany  said  Gary  Stimac,  executive  vice  presi¬ 
dent  and  general  manager  of  Compaq’s 
systems  division,  resigned  for  personal  reasons 
amid  a  corporate  reorganization.  Compaq  re¬ 
organized  into  three  umbrella  groups  based 
on  different  market  segments:  an  Enterprise 
Computing  Group,  a  PC  Products  Group  and  a 
Consumer  Products  Group.  Stimac’s  resigna¬ 
tion  follows  the  departure  of  Gene  Austin,  for-  _  ,  „ 

.  ,  r  ,  .  Compaq  s  Stimac 

mer  vice  president  of  markeung. 

H  Database  vendor  Sybase,  Inc.  said  it  expects 
to  lose  $20  million  in  its  fiscal  second  quarter  endedjune  30.  Ora¬ 
cle  Corp.,  Informix  Software,  Inc.  and  Microsoft  Corp.  have  all 
been  cutting  into  Sybase’s  business.  The  company  said  it  will  layoff 
as  many  as  700  people  in  coming  weeks  and  plans  to  rid  itself  of 
peripheral  product  lines  to  save  money  and  improve  its  focus. 

Digital  Equipment  Corp.  said  it  will  take  a  $475  million  restruc¬ 
turing  charge  against  fourth-quarter  earnings  and  lay  off  about 
7,000  employees  over  the  next  12  months.  Robert  Palmer,  Digi¬ 
tal’s  chief  executive  officer,  attributed  the  company’s  problems 
largely  to  poor  performance  by  its  personal  computer  group.  In  a 
related  move,  Enrico  Pesatori,  president  and  general  manager  of 
the  computer  systems  division,  also  resigned. 

B  Borland  International,  Inc.  announced  the  resignation  of  CEO 
Gary  Wetsel  and  predicted  a  big  loss  for  its  fiscal  first  quarter 
endedjune  30.  Underwhelming  sales  of  its  Delphi  applications 
development  tool  are  partly  to  blame  for  the  poor  performance, 
the  company  said. 

B  Tandem  Computers,  Inc.  announced  it  has  asked  Lehman 
Brothers  Holdings,  Inc.  of  New  York  to  “explore  strategic  alterna¬ 
tives”  for  its  UB  Networks,  Inc.  subsidiary.  This  is  not  Tandem’s 
first  attempt  to  sell  off  the  struggling  hub  vendor;  in  a  corporate 
financial  report  three  years  ago,  the  company  revealed  similar 
plans  to  cut  the  company  loose. 

Making  StreetTalk  a  standard 

B  Banyan  Systems,  Inc.’s  StreetTalk  will  become  the  directory 
standard  for  intranets  if  the  company’s  Internet  division,  Coordi¬ 
nate. com,  and  partner  Software.com,  Inc.,  have  their  way.  The 
companies  last  week  announced  the  signing  of  a  multiyear  joint 
development  and  licensing  agreement  that  calls  for  Software.com 
to  integrate  the  StreetTalk  directory  technology  into  its 
Post.Office  Internet  messaging  server  and  InterMail  Internet  mes¬ 
sage  store  server.  Both  companies  also  agreed  to  resell  each  oth¬ 
er’s  products.  In  addition,  Banyan  plans  to  make  a  minority  equity 
investment  in  Software.com. 

A  name  that  Frankenberg  will  love 

8  Database  vendor  Btrieve  Technologies,  Inc.  last  week 
announced  it  has  a  new  name:  Pervasive  Software,  Inc.  The  com¬ 
pany  said  the  new  name  “reflects  the  company’s  expanding  role  as 
the  leading  supplier  of  data¬ 
base  technology  designed  to 
bring  client/server  comput¬ 
ing  to  the  mass  market.”  We 
thought  that  perhaps  Robert 
Frankenberg,  chief  executive  officer  of  Novell,  Inc.,  had  picked 
out  the  name.  After  all,  “pervasive  computing”  was  the  theme  of 
most  of  his  speeches  last  year.  Novell  and  Btrieve  have  also  played 
volleyball  with  the  Btrieve  database  technology  in  recentyears. 

Hancock  turns  up 

U  Apple  Computer,  Inc.  last  week  announced  it  has  named  Ellen 
Hancock  —  IBM’s  former  networking  chief —  executive  vice  pres¬ 
ident  of  research  and  development  and  chief  technology  officer. 
She  will  report  to  Gilbert  Amelio,  Apple’s  chairman  and  chief 
executive  officer,  starting  today. 


New  22%  wholesale  discount  rate  will  encourage  AT&T,  others  to  compete  for  local  service. 


By  Tim  Greene 

Springfield,  III. 

Illinois  has  lifted  a  major  barrier 
to  AT&T  entering  the  local  tele¬ 
phone  market  here,  setting  a 
wholesale  rate  for  local  service 
that  knocks  about  22%  off 
the  retail  rate. 

With  that  decision 
and  the  resolution  of 
other  regulatory  is¬ 
sues  expected  to  be 
sorted  out  over  the 
next  several  months, 

AT&T  said  it  hopes  to 
be  able  to  offer  packaged  local 
and  long-distance  service 
throughout  Illinois  by  the  end  of 
the  year. 

Although  AT&T  has  grand 
plans  to  enter  local  markets 
across  the  country  (see  story, 
page  1),  the  only  other  place 
AT&T  has  specific  local  plans  is 
Georgia,  where  a  limited  trial  is 
scheduled  to  start  Sept.  1 . 

The  Illinois  Commerce  Com¬ 
mission’s  June  26  order  affects 
Ameritech  Corp.’s  wholesale 
rates  generally,  not  just  those 
charged  to  AT&T.  It  also  affects 
wholesale  rates  set  by  Central 
Telephone  Co.,  another  local 
exchange  carrier  (LEC)  in  Illi¬ 
nois. 

But  AT&T  brought  the  com¬ 
plaint  that  resulted  in  the  ruling, 
and  it  has  said  that  adequate 
wholesale  discounts  are  critical 
to  its  entry  into  local  markets. 
Although  AT&T  eventually 
intends  to  offer  facilities-based 
local  services,  it  initially  will  sim¬ 
ply  resell  services  procured  from 
LECs  atwholesale  prices. 

Discount  compromise 

AT&T  had  wanted  a  25%  to 
50%  discount  off  retail  rates,  but 
said  22%  would  be  enough. 
Ameritech  proposed  8%.  In 
Rochester,  N.Y.,  AT&T  decided 
earlier  this  year  that  the  Roches¬ 
ter  Telephone  Co.’s  5%  discount 
was  too  small  for  AT&T  to  resell 
at  a  profit. 

The  22%  discount  is  an  esti¬ 
mated  average  for  all  the  Ameri¬ 
tech  services  AT&T  may  resell. 
Individual  services  may  whole¬ 
sale  at  higher  or  lower  rates. 

There  are  a  number  of  other 


issues  that  have  to  be  setded 
before  AT&T  and  other  carriers 
can  reach  full  interconnection 
agreements  with  Ameritech,  and 
those  are  being  mediated  by  the 
commission. 

These  issues  include  how 
users  can  keep  their  old 
phone  numbers  when 
they  change  local 
carriers,  how  compet¬ 
ing  carriers  will  pay 
when  another  carrier 
completes  a  local  call, 
and  whether  Ameritech 
operators  will  announce 
themselves  as  working  for  other 
carriers  when  calls  come  in  from 
those  carriers’  customers. 

In  addition  to  defining  whole¬ 
sale  rates,  the  commission 
cleared  the  way  for  other  types  of 
local  competitors,  based  on  the 
petition  of  LDDS  WorldCom, 


Inc.  It  has  ordered  Ameritech  to 
sell  discrete,  unbundled  ele¬ 
ments  of  its  network  to  competi¬ 
tors  that  want  to  design  their  own 

HERE'S  THE  DEAL 

How  Ameritech  must  figure 

wholesale  rates  for  local  phone 

service: 

Retail  rates 

—  Avoided  costs  (marketing,  billing,  etc.) 

Average  discount  of  about  22% 

local  services  rather  than  resell 
Ameritech’s. 

Those  elements  are  the  local 
loop,  switching  and  local-call  ter¬ 
mination. 

However,  the  commission  set 
no  rules  for  how  those  elements 
will  be  priced.  B 


LCI  to  LECs:  Why  the  silent  treatment? 

T  he  tension  among  local  exchange  and  long-distance  car¬ 
riers  got  even  heavier  last  week  when  long-haul  carrier 
LCI  International  terminated  local  service  negotiations 
with  all  the  LECs. 

LCI  told  die  RBOCs  and  three  independent  LECs  itwas 
withdrawing  from  formal  negotiations  because  of  a  lack  of 
cooperation  on  the  LECs’  part.  Such  bumps  in  the  new  tele¬ 
communications  landscape  promise  to  postpone  users’  ability 
to  take  advantage  of  new  services  and  lower  prices  that  may 
results  from  local  competition,  observers  said. 

According  to  LCI,  none  of  the  LECs  have  supplied  it  with  suf¬ 
ficient  information  on  pricing  structures  or  technical  interface 
specifications,  which  it  requested  in  early  March.  And  the  carri¬ 
ers  are  nearing  the  end  of  the  negotiation  period,  after  which 
they  are  allowed  to  seek  arbitration  by  state  public  utility  com¬ 
missions  on  unresolved  issues.  Arbitration  may  be  sought  1 35 
to  160  days  after  the  initial  request  for  information  is  made,  ac¬ 
cording  to  the  Telecommunications  Act  of  1 996. 

But  without  the  LEC  information,  “we  don’t  know  what  we 
need  to  resolve,  ’’said  Roy  Gamse,  LCI’s  vice  president  of  mar¬ 
keting,  who  oversees  the  company’s  local  access  business.  If  the 
1 60-day  limit  comes  and  goes,  he  said,  ‘  ‘we’re  stuck.  A  LEC  can 
offer  us  terms  and  say  ‘take  it  or  leave  it.’” 

At  least  two  RBOCs  were  surprised  by  the  LCI  move.  A 
NYNEX  Corp.  spokeswoman  said  the  local  carrier  has  metwith 
LCI  and  been  willing  to  “do  anything  they  need  to  reach  an 
agreement  quickly.”  She  would  not  disclose  particulars  about 
LCI  talks,  such  as  whether  NYNEX  had  proposed  pricing  terms. 
But  sh  e  said  NYNEX  is  negotiating  with  20  carriers  and  is  near- 
ingfinal  agreements  with  some. 

In  addition,  Ameritech  Corp.  said  it  provided  everything 
LCI  had  requested,  including  pricing  information. 

— Joanie  Wexler 
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IBM  presents  the  first  affordable  25Mbps  ATM 
Workgroup  Solution.  Everyone  is  talking  about  ATM  as  the 
answer  for  speeding  up  busy  networks.  But  there  are  two 
good  reasons  why  business  hasn’t  stampeded  en  masse  to 
the  ATM  solution:  It  costs  a  lot.  And  to  get  there,  you  have 
to  rip  out  everything  you  have. 

Well,  with  all  respect  to  the  status  quo,  IBM  now 
unveils  the  new  25Mbps  ATM  Workgroup  Solution.  It  comes 
complete  with  workstation 
adapters,  giving  you  an  immediate 

boost  in  bandwidth,  with  plenty  of  room  to  grow  in  the 
future.  And  it  all  comes  at  the  refreshingly  low  price  of 
$495  per  connection. 

So  why  just  dream  about  getting  an  affordable  ATM 
solution  when  you  can  install  one  today?  See  your  nearest 
IBM  reseller  or  call  us  at  1  800  IBM-2468,  ext.  DA130,  to 
learn  more.  Or,  if  you  prefer,  you  can  visit  our  Web  site  at 
www.raleigh.ibm.com/netad.html  for  all  of  the  details. 

We  have  lots  of  information  to  share.  And  the  good  news 
is,  we  can  get  it  to  you  fast. 


Solutions  for  a  small  planet  ” 


Switch 


In  Canada,  call  1 800 IBM-CALL,  ext.  8025.  The  IBM  home  page  is  located  atwww.ibm.com.  IBM  is  a  registered  trademark  and  Solutions  for  a  small  planet  is  a  trademark  of  International  Business  Machines  Corporation.  ©1996  IBM  Corp.AII  rights  reserved. 


News 


Security  toolbox  to 
meet  your  every  need 


HP  sets  its  sights  on  SNA  shops 

Company  says  SNAplus2  gateway  supports  unlimited  host  sessions,  includes  APPN  hooks. 


'■  By  Tim  Greene 

j  ■Minneapolis 

|  Network  Systems  Corp.  wants  to 
meet  your  every  network  security' 
need  with  a  program  that  com¬ 
bines  products  and  risk  auditing 
and  management  services  — 
even  lawyers  to  go  after  the  per¬ 
petrators  when  your  network  has 
been  hacked. 

NSC  contributes  its  secure 
routers,  as  well  as  its  own  security 
evaluation  and  encryption  hard¬ 
ware  and  software  to  the  pro¬ 


gram.  NSC  also  has  partnered 
with  The  Guidry  Group  and 
WheelGroup  Corp.  to  provide 
physical  security  checks  and  elec¬ 
tronic  network  monitoring,  re¬ 
spectively. 

Adding  a  new  dimension  to 
security,  NSC  will  line  users  up 
with  the  Minneapolis-based  law 
firm  of  Oppenheimer,  Wolff  and 
Donnelly  to  help  them  deter¬ 
mine  whether  to  fight  hackers  in 
court. 

The  companies  have  been 
quietly  working  on  their  cooper¬ 
ative  service,  called  Net’Vestiga- 
tor,  for  months,  and  just  landed 
their  first  customer  three  weeks 
ago. 

Val  Sribar,  a  service  director 
for  META  Group,  Inc.,  said  the 
offering  was  unique  in  scope, 
and  their  level  of  expertise  was 
also  a  cut  above  other  offerings, 
he  said. 

Sribar  said  many  companies 
marketing  security  hardware 
also  offer  security  consulting  ser¬ 
vices.  “But  they’re  at  a  pretty 
basic  level.  They’re  not  as  sophis¬ 
ticated,”  he  added. 

The  law firm  will  evaluate  cor¬ 
porate  security  policies  to  pro¬ 
tect  a  company  from  liability 
based  on  internal  attacks,  w'hich 
represent  80%  of  all  network 
intrusions,  according  to  Peter 
Adler,  an  attorney  with  Oppen¬ 
heimer,  Wolff  and  Donnelly. 

If  there  is  a  security  breach 
1  and  the  guilty  party  is  found,  the 


law  firm  can  help  decide  whether 
to  file  criminal  charges,  file  civil 
lawsuits  or  do  nothing  at  all  to 
avoid  word  getting  out  that  the 
client’s  network  has  been 
cracked. 

The  Guidry  Group  checks, 
among  other  things,  for  physical 
access  vulnerabilities,  such  as 
who  has  access  to  terminals. 

WheelGroup  assesses  the 
electronic  security  of  the  private 
network,  checking  things  such  as 
firewalls  and  authenticadon  pro¬ 


cedures,  and  can  monitor  the 
network  24  hours  a  day  looking 
for  trespassers. 

The  firm  has  a  network  secu¬ 
rity  operations  center  for  moni¬ 
toring  nets  using  its  NetRanger 


By  Tim  Greene 

St.  Louis 

SBC  Communications,  Inc.,  last 
week  announced  widespread 
availability  of  Asynchronous 
Transfer  Mode  (ATM)  service, 
which  initially  will  be  offered  at 
T-3  and  OC-3  speeds  but  will 
come  out  in  a  T-l  flavor  early 
next  year  for  customers  with  less 
demanding  applications. 

With  the  rollout  of  its  Cell 
Relay  Service  (CRS),  SBC  joins 
regional  Bell  operating  compa¬ 
nies  Ameritech  Corp.,  Bell 
Adantic  Corp.,  US  WEST,  Inc. 
and  Pacific  Bell  in  offering  ATM 
service. 

Pricing  will  be  on  a  contract 
basis,  but  SBC  has  set  targets  to 
give  users  a  ballpark  idea  of  how 
much  it  might  cost  to  get  the  ser¬ 
vice  for  their  own  networks. 

CRS,  available  now  at  45M 
bit/sec  and  1 55M  bit/sec,  will  be 
deployed  in  12  cities  in  the  five- 
state  SBC  area.  Switches  will  be 
deployed  only  after  SBC  has 
signed  its  first  customer  there. 


By  Michael  Cooney 

Cupertino,  Calif. 

Hewlett-Packard  Co.  has  de¬ 
cided  to  take  on  a  couple  of  the 
SNA  connectivity  market’s  hard¬ 
est  hitters:  IBM  and  Microsoft 
Corp. 

The  company  last  week  intro¬ 
duced  an  edition  of  its  SNA  gate¬ 
way  that  boasts  dramatically 
higher  capacity,  as  well  as  related 
software  that  can  turn  an  HP 
server  into  a  peer  within  an  IBM 
Advanced  Peer-to-Peer  Network¬ 
ing  environment. 

HP  also  announced  it  has 
become  the  first  server  vendor  to 
complete  interoperability  test¬ 
ing  with  Cisco  Systems,  Inc.  to 
support  Cisco’s  Channel  Inter¬ 
face  Processor.  The  Cisco  7000 
router  adapter  gives  an  HP  9000 
machine  access  to  an  IBM  host  at 
up  to  1 7M  byte/sec. 

Analysts  said  the  new  prod¬ 
ucts  and  technology  enable  HP 
to  attack  Microsoft’s  SNA  Server 
and  other  SNA  gateways  while 
also  putting  a  few  dents  in  IBM’s 
Big  Iron  product  line. 

Microsoft  recently  turned  the 
heat  up  on  IBM,  too,  doubling 
the  capacity  of  its  latest  SNA 
Server  release  from  2,000  to 
5,000  (AW  June  10,  page  1). 

“IBM  should  feel  like  it’s 
being  invaded,”  said  Frank  Dzu- 
beck,  president  of  Communica- 


In  the  first  quarter  of  1997, 
SBC  will  offer  CRS  at  1.55M 
bit/sec  (T-l),  allowing  users  to 
extend  ATM  to  sites  that  do  not 
warrant  the  higher  speed  link.  In 


the  second  half  of  next  year,  SBC 
will  offer  service  interworking 
that  will  allow  branch  offices 
with  ISDN  and  frame  relay  links 
to  exchange  traffic  with  net  sites 
served  by  ATM. 

The  company  initially  will 
offer  constant  bit  rate  and  vari¬ 
able  bit  rate  qualities  of  service. 

SBC  also  plans  to  offer 


tions  Network  Architects,  Inc.,  a 
consultancy  in  Washington,  D.C. 
“HP  is  taking  a  full-blown  appli¬ 
cation  system  [in  the  HP  9000] 
and  tying  it  directly  to  the  main¬ 
frame.  This  could  reduce  the 
need  for  the  mainframe  in  the 
long  term,  but  in  the  short  term 
allows  high-speed  access  to  its 
data.” 


Key  to  the  announcement  is 
the  next  generation  of  HP-UX 
SNAplus2,  an  HP  9000-based 
SNA  gateway  that  connects  work¬ 
stations  and  terminals  to  an  IBM 
mainframe. 

Version  2.0  of  the  software 
can  support  an  unlimited  num¬ 
ber  of  sessions  and  users.  In  the 
past,  SNAplus  maxed  out  at 
2,000  sessions. 

“We’ve  removed  the  limits  of 


switched  virtual  circuits  which 
allow  users  more  flexibility  in 
configuring  nets. 

The  price  of  the  service 
depends  on  several  factors, 


including  installation;  band¬ 
width;  number  of  permanent  vir¬ 
tual  circuits;  and  the  quality- 
of-service  parameters  the  user 
chooses. 

The  service  will  be  offered  in 
the  major  cities  in  SBC’s  area, 
including  Dallas,  Houston,  St. 
Louis,  Oklahoma  City  and  Litde 
Rock,  Ark.  ■ 


the  software,  which  will  let  users 
consolidate  multiple  gateways 
into  one  large  box,”  said  Daniel 
Charlu,  product  manager  for 
HP’s  WAN  and  ATM  products. 
“Users  are  now  only  limited  by 
the  size  and  memory  of  the  HP 
9000  server,  which  can  scale  to 
2G  and  support  hundreds  of 
thousands  of  SNA  sessions.” 


Scalability  and  the  ability  to 
interconnect  SNA  and  TCP/IP 
were  the  two  reasons  Quebec 
City  chose  the  HP  package.  “As 
we  build  out  our  internetwork, 
we  continue  to  need  fast  access 
to  legacy  applications,”  said 
Jocelyn  Paradis,  a  systems  analyst 
with  the  city.  ‘  ‘This  package  gives 
us  a  more  streamlined  path.  ’  ’ 

SNAplus2  has  also  been 
enhanced  to  support  multiple 
LAN  connections,  such  as  token 
ring,  Ethernet  or  FDDI,  simulta¬ 
neously.  In  the  past,  it  could  only 
support  one  LAN  type  at  a  time, 
Charlu  said. 

In  addition,  HP  announced 
SNAplus2  APPN  End  Node. 
This,  the  company’s  first  APPN 
software,  will  let  HP  9000  servers 
participate  as  peers  alongside 
IBM  gear  in  APPN  networks. 
The  software  also  includes  sup¬ 
port  for  IBM’s  dependent  LU 
Requester  technology,  which 
enables  legacy  3270  traffic  to 
flow  over  APPN  nets. 

Analysts  said  HP  needed 
APPN  support  to  compete  for 
customer  accounts  vs.  IBM’s 
AS/ 400  as  well  as  vs.  IBM  main¬ 
frames.  “HP  competes  heavily 
for  those  accounts  and  lack  of 
APPN  support  was  a  big  hole,” 
Dzubeck  said. 

The  company  also  an¬ 
nounced  new  SNAplus2  termi¬ 
nal  emulation  software  and  sup¬ 
port  for  IBM’s  Advanced  Pro- 
gram-to-Program  Communica¬ 
tions  features  for  applications 
development. 

HP-UX  SNAplus2  is  available 
startingat  $3,550. 

©HP:  (408)  447-1673. 


Network  Systems,  The  Guidry  Group,  WheelGroup  and  Oppenheimer,  Wolff  and 
Donnelly  have  partnered  to  plug  network  security  gaps.  They  offer  a  life  cycle  of 
services,  including: 

Evaluating  physical, 
electronic  and  legal 
security. 


Identifying  new 
problems  as  networks 
and  hacking  methods 
evolve. 


Monitoring  for 
intrusions  and 
preparing  legal  cases. 


Implementing  encryption, 
firewalls,  etc.;  beefing  up  i 
physical  security;  and 
rewriting  employee 
screening,  hiring  and 
firing  policies. 


See  NSC,  page  52 

SBC  rolls  out  widespread  ATM  offering 


SBC  joins  ATM  fray 


SBC  has  set  target  prices  for  its  ATM  Cell  Relay  Service.  Actual  prices  will  be 
determined  on  an  individual  case  basis. 

45M  bit/ sec  155M  bit/ sec 

Installation  $600  $565 

Per  month  $2,700-$3,000  $3,200-$3,600 

First  PVC  $35  $35 

Additional  PVC  $25  $25 

Outside  service  area  $600  plus  $200  per  mile  $700  plus  $240  per  mile 

Constant  bit  rate  $25/megabit/month  $25/megabit/month 

Variable  bit  rate  $20/megabit/month  $20/megabit/month 


GATEWAYS  AT  A  GLANCE 


Product 

HP  SNAplus2 

Microsoft  SNA 

Server  3.0 

IBM  NetWare  for 

SAA2.0 

Max.  number  of 
host  sessions 

Unlimited 

15,000  (with  any 
host) 

2,000  (System/390), 
1,500  (AS/400) 

Max.  number 
of  users 

Limited  only  by 
memory  of  machine 

5,000 

2,000 

PC  hardware 
supported 

HP  9000 

Intel,  Alpha, 

PowerPC,  MIPS 

Intel 

Licensing 

In  any  number  of 
host  configurations 

In  any  number  of 
user  configurations 

In  specific  16, 64, 128 
and  higher  user  packs 
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Introducing  switched  virtual  routing.  Newbridge®  Networks  VIVID™ 
brings  you  all  the  benefits  of  LAN  switching  while  providing  you  full  network-layer  routing 
capability.  You’ll  gain  complete  control  and  enhance  performance,  scalability  and  cost 

effectiveness.  And  you’ll  leverage  the  vast  benefits  of  ATM  without 
scrapping  your  existing  LANs.  So  choose  VIVID,  the  leader  in 
switched  internetworking.  To  learn  more  about  how  you  can  benefit 
from  virtual  routing,  call  today  for  an  informative  white  paper  and  details  on  our  specially 
priced  starter  kit.  1  800  DO  VIVID.  On  the  web:  http://www.vivid.newbridge.com 
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North  and  South  America,  1  800  368-4843  or  1  703  834-3600 


Europe,  Middle  East  and  Africa,  +44  (0)  1633  413602 


Asia  Pacific,  1613  591-3600 


Newbridge  and  logo  are  registered  trademarks,  and  VIVID  and  logo  are  trademarks  of  Newbridge  Networks  Corporation.  ©  Copyright  1996  Newbridge  Networks  Corporation.  All  rights  reserved. 


News 


nformix,  Netscape  and  HP  form  intranet  trio 


By  Caro!  Sliwa 

Netscape  Communications  Corp.  and 
Hewlett-Packard  Co.  this  week  will  add  a 
partner  to  their  intranet  alliance:  Infor¬ 
mix  Software,  Inc. 

Informix  will  provide  database  soft¬ 
ware  that  has  been  tweaked  to  install  easily 
and  work  smoothly  with  Netscape’s 
SuiteSpot  server  and  Navigator  Web 
browsers  as  well  as  HP  products  such  as 
the  OpenView  management  platform, 
the  partners  said.  Users  will  be  able  to 
administer  their  intranets  using  a  Web 
browser,  they  added. 

To  achieve  tight  in¬ 
tegration  with  Open- 
View,  Informix  imple¬ 
mented  the  Simple 
Network  Manage¬ 
ment  Protocol  man¬ 
agement  information 
base  for  relational 
databases.  It  then 
added  unique  exten¬ 
sions  to  allow  adminis¬ 
trators  to  manage 
product  features  such 
as  parallel  processing 
and  static  table  partitioning  using  HP 
OpenView,  said  Brett  Bachman,  general 
manager  of  Informix’s  workgroup  solu¬ 
tions  business  unit. 

The  Silicon  Valley  database  vendor  will 
also  offer  integrated  software  installation 
media  so  users  can  run  one  set  of  pro¬ 
grams  rather  than  having  to  take  a  collec¬ 
tion  of  shrink-wrapped  software  and 
hand-configure  each  component. 

“It’s  like  the  difference  between  buy¬ 
ing  an  office  suite  vs.  buying  best-of-breed 
producdvity  applications  and  then  trying 
to  figure  out  how  to  get  your  spreadsheet 
to  talk  to  your  word  processor,”  Bachman 
said.  “And  we’re  trying  to  do  it  on  an 
enterprise  scale.” 


Informix’s  OnLine  Workgroup  Server, 
intended  for  smaller  companies,  is  the 
company’s  only  product  that  is  now  ready 
for  use  with  its  new  partners’  offerings. 
Informix  plans  to  enable  its  higher  end 
OnLine  Dynamic  Server  to  work  with  Net¬ 
scape  and  HP  products  by  the  end  of  the 


SIEMENS 

ROLM  Communications 


month  and  to  do  the  same  for  its  U  niversal 
Server  later  in  the  year,  a  spokesman  said. 

Both  Informix  and  HP  officials  said  the 
impetus  for  forging  the  alliance  was  cus¬ 
tomer  demand.  But  Mike  Homer,  Net¬ 
scape’s  marketing  director,  said  the  part¬ 
nership  should  help  Netscape  in  its  batde 


with  Microsoft  for  intranet  dominance. 

“Each  one  of  these  partnerships  that 
we  do  .  .  .  really  gives  customers  a  better 
way  to  buy  our  products  and  integrate 
them,”  he  said.  “Most  large  customers 
would  like  to  get  significant  parts  of  their 
solution,  or  the  whole  solution,  from  asin- 
gle  vendor  that  does  integration  services 
and  provides  all  the  different  pieces. 

Netscape  already  has  a  limited  alliance 
with  Informix.  ■ 


If  we  built  a  $36  million  telecommunications  network  in  the  Russian 


Netscape’s  Homer 
says  the  partnership 
will  help  the  company 
in  its  battle  with 
Microsoft. 


#0000 

abend  (n)  1:  abnormal  end  to  a  com¬ 
puter  process  2:  the  online  fountain  of 
’Net  wit  and  high-tech  humor  found 
on  Network  World  Fusion 
(www.nwfusion.com) . 

It  was  fun  while  it  lasted 


Internet  mailing  lists  are  much  like 
romantic  relationships.  They  begin 
with  the  giddy  excitement  of  shared 
passions,  mature  with  the  deepening 
ot  mutual  understanding  and  respect, 
and  then  end  amid  disillusionment, 
bitterness  and  despair.  Well,  not  all 
mailing  lists.  But  enough  to  make  it 
worth  your  while  to  check  out 
*  The  Life  cycle  of  mailing  lists”  on 
Network  World  Fusion. 


Select  NetRef 
then  Abend. 


©1996  Siemens  Rolm  Communications  Inc.  All  other  brand  names  or  marks  are  used  for  identification  purposes  only  and  are  trademarks  of  their  respective  owners. 


-  /W& 

f 

i 

\  'jauT* 

fy*  'Jj 

<-  .•  jn 

V- 

10  •  Network  World*  July  8, 1996  •  wvyw.nwfusion.com 


News 


Agents 

Continued  from  page  1 

work  together  regardless  of  the  operating 
system  or  agent  technology  on  which  they 
are  based. 

A  draft  SATP  specification  should  be 
ready  soon,  and  code  should  be  available 
early  next  year,  said  Tony  Rutkowski,  vice 
president  of  Internet  business  develop¬ 
ment  at  agent  software  maker  General 


Magic,  Inc.  and  former  executive  director 
of  the  Internet  Society. 

Intelligent  agents  are  programs  that 
monitor  network  servers,  including  Web 
sites,  for  information  of  particular  inter¬ 
est  to  an  end  user. 

Once  that  information  appears,  the 
agent  grabs  it  and  delivers  it,  freeing  users 
from  repeatedly  hunting  for  information 
themselves. 

Agents  can  also  be  programmed  to 


take  action  when  certain  combinations  of 
conditions  exist,  such  as  automatically 
buying  or  selling  a  particular  stock  when  it 
hits  a  user-specified  price. 

“Agents  are  a  great  idea  but  haven’t 
gotten  too  far  yet  because  they  have  been 
focused  vertically”  and  got  a  bit  of  a  false 
start  in  the  mobile  market,  said  Ameet 
Patel,  manager  of  systems  integration 
architecture  at  chemical  company  BASF 
Corp.  in  Mount  Olive,  N.J.  Patel  views 


agents  as  useful  for  monitoring  competi¬ 
tors’  Web  sites  and  automatically  trigger 
ing  messages  to  customers  based  on 
customer  profiles. 

What  is  needed  is  a  “sharing  of  agents 
across  the  board  for  horizontal  applica¬ 
tions.  This  requires  breaking  agents  down 
into  [standard]  components  that  can  be 
reused,”  Patel  said. 

Because  there  are  no  standards,  “the 
whole  industry  is  fragmented,”  agreed 
Don  Gilbert,  manager  of  IBM’s  Intelli¬ 
gent  Agent  Center  of  Competence.  IBM, 
which  is  also  involved  in  the  SATP  effort, 
put  its  first  general-purpose  agent  prod¬ 
ucts  on  the  Web  in  alpha  form  last  week 
(http:/ /www.raleigh.  ibm.com/iag/iag 
home.html). 

“Each  [vendor]  company  writes  every¬ 
thing  from  scratch,”  Gilbert  said.  Then, 
when  users  want  to  link  applications,  they 
cannot,  he  added. 

WHY  AN  INTEROPERABILITY  SPEC  FOR 
AGENTS  IS  NEEDED 

►  Agents  in  client  apps  could  talk  to  many  more 
servers,  helping  users  with  an  exponentially 
greater  number  of  tasks. 

►  Companies  with  agents  on  their  Web  sites  would 
be  able  to  automatically  generate  messages  to 
more  customers,  namely  those  running  agents 
from  a  different  vendor. 

►  Developers  reusing  agent  components  could 
build  apps  faster. 

Agents  are  caught  in  a  chicken-and- 
egg  development  cycle,  in  which  client 
applications  can  only  work  with  server 
applications  based  on  the  same  agent 
technology,  Gilbert  said. 

Because  of  that,  third  parties  and  users 
are  hesitant  to  build  client  applications. 

The  SATP  effort  would  not  necessarily 
be  limited  to  IP  networks,  Rutkowski  said. 
For  example,  SATP  could  be  hosted  on 
phone  company  central  office  switches 
using  Signaling  System  7  as  the  network 
layer  protocol  for  use  over  telephone  net¬ 
works,  he  said.  ■ 


It’s  something  personal 

in  addition  to  the  agent  standard¬ 
ization  effort,  the  World-Wide 
Web  Consortium  is  looking  to 
develop  standards  that  would 
allow  personal  communicators  to 
make  better  use  of  the  Web. 

The  small  screen  size  of  handheld 
computers,  for  example,  renders  a 
traditional  Web  experience  less  ful¬ 
filling.  So  the  Web  group  is  looking  to 
establish  standards  for  common  fea¬ 
tures,  such  as  ways  to  shift  a  desktop 
view  or  allow  a  home  page  to  be  read, 
said  Tony  Rutkowski,  vice  president 
of  Internet  business  development  at 
General  Magic,  Inc.  and  former  exec¬ 
utive  director  of  the  Internet  Society. 

In  addition  to  General  Magic,  he 
said,  several  other  companies  are 
involvedin  this  effort,  including 
Microsoft  Corp.,  Oracle  Corp.  and 
Sun  Microsystems,  Inc. 

— Joan  ie  Wexler 


undra,  iH  imagine  what  we  did  for  this  guy  Pete. 


The  challenge  came  in  from  Gazprom  AG, 
the  big  natural  gas-extraction  firm:  Would  we 
care  to  develop  and  install  a  comprehensive 
telecommunications  system  in  the  remote  far 
north  of  the  Russian  Federation? 

How  could  we  say  no?  So  we  put  in  100 
kilometers  of  fiber-optic  line.  12,000  telephones. 
220  fax  machines.  47  telex  terminals.  1,000 
Telecourier  paging  receivers.  2,000  PCs  and 
video  terminals.  Radio  and  satellite  services  to 
Moscow.  Let's  see,  are  we  forgetting  anything? 

In  the  midst  of  all  this  we  got  a  call  from 
one  Pete  Slosberg  of  Pete's  Brewing  Company. 
Could  we  handle  a  phone-system  upgrade  for 
his  fast-growing  operation?  Drawing  liberally 
from  the  whole  breadth  of  our  product  line,  we 
fashioned  a  system  that  keeps  Pete's  far-flung 
field  reps  in  touch,  makes  sure  calls  get 
returned,  keeps  the  customers  happy,  helps 
the  company  prosper.. .you  get  the  idea. 

And  what  we've  done  for  Gazprom  and 
Pete,  we  can  do  for  you.  So  whatever  your 
challenge,  call  us  at  1-800-ROLM-123,  ext.  G12.  Or 
visit  our  Web  site  at  http://www.siemensrolm. 
com.  No  matter  what  you've  got  brewing -big 
or  small- we  can  help. 


Challenge  Us" 
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News 


Calendaring 

Continued  from  page  1 
we’re  actually  doing  it,”  said  one  individ¬ 
ual  involved  in  the  talks.  “Whether  we 
incorporate  what  Lotus  is  doing  will  really 
depend  on  what  they  come  up  with.” 

Whether  the  efforts  are  combined  or 
not,  users  are  likely  to  benefit.  Since  any 
work  will  be  submitted  to  the  Internet 
Engineering  Task  Force,  analysts  said  the 


probable  outcome  is  that  an  open  calen- 
daringstandard  will  emerge  byyear-end. 

An  Internet  scheduling  specification  is 
expected  to  let  users  run  disparate  calen¬ 
daring  clients  against  the  same  back-end 
servers  over  the  Internet  and  intranets. 
Down  the  road,  it  could  enable  the  shar¬ 
ing  of  free-time  information  so  users  can 
determine  when  users  of  other  schedul¬ 
ing  systems  are  available  for  meetings. 

Lotus’  chief  operating  officer  talked 


LETS  GIVE  IT  ONE  MORE  TRY 

Group  scheduling  standards  efforts  through  the  years. 


r-  1993  Novell  spearheads  formation  of  the  MHS  Alliance  to  work  on  a  common 
mail  protocol  for  calendaring  and  scheduling.  The  effort  is  folded  into  work  being 
donebytheXAPIA. 

-  1  X - 


■  January  1995  XAPIA  releases 
a  calendaring  and  scheduling 
API,  but  no  vendors  adopt  it 


April  1996  Versit,  an  initiative  founded  by  Apple,  AT&T,  IBM 
and  Siemens  Rolm,  publishes  a  draft  specification  dubbed 
vCalendar,  defining  exchanges  between  schedulingsystems. 


June-July  1996  Lotus  airs  plan  for  ICAP,  a  Web-based  -I 
standard  for  group  calendaring.  HP,  Netscape  and  others 
begin  talks  to  develop  a  similar  IETF  standard. 


...  >-*• 
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A  single  converter 


tor  all  finer  modes. 
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Product  name:  RADFMC-101 
Product  description:  Fiber  optic  mode  converter 

Product  benefit:  Transparent  conversion  of  single  mode  and  multimode  fiber.  Supports- devices  on  Ethernet,  FDDI  - 
and  Token  Ring  LAN’s  and  ATM  interfaces  including  OC-1,  TAXI,  OC-3  (SONET)  and  SDH. 
Bi-directional  conversion  from  850  to  1300nm,  with  LED  or  LASER  diode.  A  member  of  RAD’s 
family  of  high  speed  fiber  optic  products. 

Contact:  1-800-444-7234  or 
market@radusa.com 


Boring  ads.  Brilliant  solutions 


RAD 


data  communications 


RAD  Data  Communications,  Inc.  ^  . 

e-mail:  mark6t@radusa.com  Toll  Free;  1-800-444-7234 

U.S  Headquarters:  900  Corporate  Drive,  Mahwah,  NJ  07430.  Tel:  2017529-1100  Fax:  201/529-5777  Midwest:  Tel:  8477342-9999  Fax:  847/342-9986 
West  Coadl  Tel:  714/897-2448  Fax:  714/891-1764  International  Headquarters:  8  Hanechoshet  Street,  Tel  Aviv  69710  Israel  Tel:  972-3-6458181  Fax:97-2-3-6498250 


up  the  company’s  ICAP  efforts  at  an  Inter¬ 
net  briefing  at  PC  Expo  in  late  June.  The 
multivendor  talks  reportedly  began  sev¬ 
eral  months  ago,  but  heated  up  after  sev¬ 
eral  vendors  participated  in  an  industry 
conference  last  month. 

A1  Morgan,  solutions  program  man¬ 
ager  at  HP,  said,  “things  are  starting  to  gel 
on  how  this  spec  should  take  shape. ’  ’  Mor¬ 
gan  said  a  telephone  briefing  was  sched¬ 
uled  for  last  week  to  “discuss  at  a  high 
level  what  a  scheduling  spec  should 
include.” 

Mike  Homer,  Netscape’s  director  of 
marketing,  said  it  is  premature  to  discuss 
any  talks  his  company  might  be  having. 

At  a  recent  analyst  briefing,  Netscape 
was  pushing  Internet  Message  Access  Pro¬ 
tocol  Version  4  as  a  way  to  allow  calendar¬ 
ing  and  scheduling  products  to 
interoperate,  according  to  Ira  Machefsky, 
an  analyst  with  Giga  Information  Group. 

Sources  said  Microsoft  Corp.  is  not  cur¬ 
rently  involved  with  the  effort.  The  com¬ 
pany  had  no  comment. 

Lotus  officials  said  that  although  it  vol¬ 
unteered  to  lead  the  ICAP  effort,  it  is  look¬ 
ing  to  cooperate  with  other  vendors  in  the 
formation  of  the  spec. 

“Customers  are  saying  they  need  inter¬ 
operability,  and  they  want  us  to  drive  a 
standard,”  said  Nina  MacIntyre,  general 
manager  for  calendaring  and  scheduling 
at  Lotus.  “[Moving  into  the  leadership 
role]  was  a  risky  move  for  us,  but  our 
intent  is  to  deliver  real  value  to  customers 
—  not  get  involved  in  a  political  process.  ’  ’ 

MacIntyre’s  sentiments  were  echoed 
by  Blane  Woodard,  information  systems 
manager  at  Northwestern  Mutual  Life 
Insurance  Co.  in  Milwaukee.  “All  these 
[calendaring  and  scheduling]  systems  are 
still  proprietary,”  Woodard  said,  adding 
that  a  standard  would  give  companies  the 
flexibility  to  run  disparate  clients  on  the 
same  servers  over  a  corporate  intranet. 

This  standards  push  is  not  the  first  for 
scheduling  software.  There  have  been  sev¬ 
eral  attempts  to  develop  interoperability 
standards  already,  but  none  have  gained 
widespread  support  (see  graphic) . 

Most  notable  are  the  efforts  of  the 
XAIPA,  an  industry  group  that  delivered 
its  calendaring  and  scheduling  API  (CSA) 
about  18  months  ago.  That  spec  was 
intended  to  foster  integration  between 
desktop  applications  and  scheduling 
products. 

“Nobody  really  adopted  [CSA] ,  mosdy 
because  the  scheduling  market  was  imma¬ 
ture  when  the  spec  was  released  and 
demand  for  interoperability  was  low,” 
saidjohn  Rizzi,  vice  president  of  On  Tech¬ 
nology  in  Cambridge,  Mass.,  a  member  of 
the  group  that  sells  Meeting  Maker  sched¬ 
uling  software.  ■ 
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Our  ISDN  solutions  for 

HOST  AND  REMOTE  SITES  MAKE  SURE 
EVERYBODY  STAYS  IN  THE  LOOP. 


SMART  16  SHELF 
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up  to  1 
SW56,  Dt 
devices.  Con 
and  controls  h 
and  remote  units, 
allows  access  up  to 
15  shelves.  SNMP 
available. 


ISDN  is  a  great  solution.  Unfortunately,  compatibility  isn’t  a  given  with  most  ISDN  equipment. 
ADTRAN  can  help.  We’ve  created  a  broad  line  of  cost-effective  solutions  for  host  and  remote  site 
needs.  Plus,  they’re  easy  to  install,  use  and  maintain.  With  ADTRAN  as  your  single-source  supplier ; 
you  get  remote  management  and  guaranteed  interoperability  with  a  variety  of  equipment.  Using 
only  a  Smart  16  Shelf  and  ISU  2x64s  at  the  host  you  can  communicate  with  ISDN  terminal  adapters, 
Switched  56  DSUs  and  analog  modems.  And  ADTRAN  gives  you  the  options  you  need.  ISDN  terminal 
adapters  and  inverse  muxes  for  LAN/WAN  connectivity,  high-speed  file  transfer,  videoconferencing 
and  T1  backup.  At  speeds  up  to  512  kbps.  You  also  get  our  trademark  technical  support.  Access  our 
Webpage  http://www.adtran.com  or  give  us  a  call  at  1-800-326-3700,  ext.  296. 


EXPRESS  XRT 


i  \  Wv«' 


l  kbps  ISDN  modem 
I  for  accessing 
?  p etworks 
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your  computer  and 
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We  Know  Digital  Transmission  Inside  And  Out 
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FORE  Systems  developed  the  first 
commercial  ATM  solutions  over  five 
years  ago.  Today,  FORE  ATM  net¬ 
works  are  increasing  productivity  and 
decreasing  network  costs  in  thousands 
of  major  companies  and  institutions 
worldwide.  Far  more  than  all  other 
ATM  providers  combined.  So  while 
other  companies  have  ATM  in  theory, 
only  FORE  has  a  full  suite  of  field- 
proven  ATM  networking  and  migration 
products  now.  Let  the  world’s  most 
experienced  ATM  company  help  you 
take  network  performance  to  new 
heights.  For  your  free  Guide  to  ATM, 
just  contact  us  at  (888)  404-0444, 
info@fore.com  or  http://www.fore.com. 
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■  Cambio  Networks,  Inc. 
and  Quadritek  Systems,  Inc. 

last  week  announced  an  alliance 
to  provide  an  API  for  updating 
Cambio’s  physical  management 
application  when  net  changes 
are  made.  Quadritek’ s  QIP  IP 
management  system  dynami¬ 
cally  updates  the  network  physi¬ 
cal-layout  information  stored  in 
Cambio’s  Command  database. 

■  StrataCom,  Inc.  has  a  new 
box  that  lowers  the  cost  of 

connecting  frame  relay  links  to 
its  IPX  and  IGX  switches  from 
$3,000 per  port  to  as  low  as  $511 
per  port.  The  Port  Concentrator 
Shelf  (PCS)  can 
hold  as  many  as 
four  11-port 
cards  that 
support  \% 

VMS- 
232,  V.28,  VI 1  or  V35  interfaces. 
Port  speeds  can  range  from  9.6K 
to  384K  bit/sec,  with  each  card 
handling  a  maximum  of  2M 
bit/sec.  Pricing  ranges  from 
$8,740  to  $22,500. 

StrataCom:  ( 408 )  294-7600. 

■  Platinum  Technology,  Inc. 

last  week  said  its  Apriori  prob¬ 
lem  resolution  products  are  inte¬ 
grated  with  Hewlett-Packard 

Co.  ’s  OpenView  IT/Opera- 
tions  management  framework. 
Platinum:  ( 800)  442-6861. 


FRAME 


Covering:  Network  Architectures  and  Management  ‘Routers  •  Muxes,  Remote 
Access  Gear,  Modems,  PBXs  and  other  CPE  •  Mobile  Computing  Products 

Amdahl  turns  up  mainframe  power 

Fiber  Optic  Service  will  allow  users  to  build  ESCON-based  connections  to  new  hosts. 


By  Michael  Cooney 

Sunnyvale,  Calif. 

Amdahl  Corp.  last  week  moved 
to  help  users  build  faster,  more 
powerful  fiber-based  links  to  its 
new  family  of  IBM  System/390- 
compatible  mainframes. 

The  company  announced  a 
Fiber  Optic  Service  that  will  help 
users  build  Enter¬ 
prise  Systems  Con¬ 
nection  (ESCON)- 
based  links  to  its  new 
Millennium  main¬ 
frames.  ESCON  is 
IBM’s  fiber  optic- 
based  mainframes 
channel  connectivity 
technology.  It  en¬ 
ables  channel  con¬ 
nectivity  at  as  much 
as  17M  byte/sec  vs. 

4M  byte/sec  with 
traditional  copper 
cables. 

The  ESCON  tech¬ 
nology  also  allows  high-speed 
access  to  mainframe  resources 
via  any  ESCON-enabled  net 
devices,  such  as  routers  or  gate¬ 
ways,  and  storage  systems  such  as 
direct-access  storage  device 
farms. 

The  company  also  enhanced 
its  Millennium  servers,  allowing 
users  to  couple  two  eight-proces¬ 
sor  servers.  This  should  improve 
the  capacity,  throughput  and 
redundancy  of  the  big  boxes . 


FUN  FIBER  FACTS 

If  all  the  installed  fiber  in 
the  world  were  strung 
together,  it  would  stretch 
back  and  forth  between 
the  Earth  and  the  moon 
28  times. 

In  bulk,  it  would  take  33 
tons  of  copper  to  transmit 
the  same  amount  of 
information  handled  by 
1/4  pound  of  fiber. 


Amdahl  claims  the  new  Mil¬ 
lenniums  are  twice  as  powerful  as 
comparable  IBM  mainframes. 

Amdahl  executives  envision 
the  Millenniums,  which  run 
mainframe  operating  systems 
such  as  IBM’s  OS/390,  in  a  num¬ 
ber  of  roles  —  from  an  applica¬ 
tions  development  platform  to  a 
distributed  node  in 
a  network.  They  can 
also  off-load  the 
work  of  existing 
mainframes  or  help 
users  migrate  older 
IBM  S/370  or 
Amdahl  applica¬ 
tions. 

The  Fiber  Optic 
Service  will  pro¬ 
vide  users  with  com¬ 
plete  design,  plan¬ 
ning  and  instal¬ 
lation  of  ESCON- 
based  products. 

For  example, 
Amdahl  will  review  a  user’s  data 
center  requirements,  and  then 
handle  everything  from  trunk 
and  jumper  cables  to  the  in¬ 
stallation  of  ESCON  directors 
and  adapters. 

Amdahl  will  target  large  IBM 
S/ 390  class  users  that  have  multi¬ 
ple  data  centers  and  mainframe 
CPUs.  It  also  will  pursue  early 
ESCON  users  that  are  looking  to 
modify  their  current  network 
and  others  that  may  be  planning 


Nortel  to  carriers:  Get  on  the  Internet 


By  David  Rohde 

Northern  Telecom,  Inc.  late  last 
month  gave  the  nation’s  tele¬ 
phone  companies  a  message 
about  the  Internet:  Instead  of 
fearing  it,  make  it  your  own  by 
giving  corporate  users  yet  an¬ 
other  way  to  use  it. 

The  vendor  took  the  occasion 
of  the  SuperComm  show  —  the 
telephone  industry’s  annual  big 
bash  —  to  introduce  Secure  Pub¬ 
lic  Dial  as  a  new  feature  of  its  Rap¬ 
port  Dialup  Switch  for  carriers. 

Due  out  in  the  fourth  quarter, 
Secure  Public  Dial  is  designed  to 
give  laptop  and  work-at-home 
users  secure  access  to  corporate 
LANs  via  the  ’Net  —  if  the  Rap¬ 
port  switch  is  installed  in  a  local 
exchange  carrier’s  (LEC)  cen¬ 


tral  office  near  the  remote  user. 

And  from  the  carrier’s  per¬ 
spective,  Nortel  officials  said, 
this  feature  means  that  Internet 
access  traffic  can  be  moved  off  of 
the  voice  network.  Such  traffic 
has  bedeviled  carriers  whose  tra¬ 
ditional  switches  are  engineered 
for  short  average  call  times. 

Net  managers  then  can  in¬ 
struct  users  to  stop  dialing  in  to 
remote  LAN  access  servers  via 
800  numbers,  for  which  the  cor¬ 
poration  ultimately  pays.  In¬ 
stead,  users  can  employ  the  ’Net 
for  remote  LAN  access;  net  man¬ 
agers  do  not  have  to  change  the 
LAN  addressing  schemes. 

The  reason  is  that  Secure 
Public  Dial  supports  Layer  Two 
Forwarding,  a  proposed  stan¬ 


dard  that  allows  the  use  of  unreg¬ 
istered  IP  addresses  over  the  ’Net 
as  well  as  support  of  PPP  encap¬ 
sulation  within  IP  packets,  Nor¬ 
tel  officials  explained. 

“With  the  addition  of  Secure 
Public  Dial,  Nortel  is  bringing  its 
public  network  expertise  to  the 
rescue  of  the  LECs  while  simulta¬ 
neously  offering  a  meaningful 
remote  access  solution  to  enter¬ 
prises,”  said  Hillary  Mine,  senior 
vice  president  at  Probe  Re¬ 
search,  Inc.,  a  market  research 
firm  in  Cedar  Knolls,  N.J. 

Of  course,  carriers  stand  to 
lose  800  business  if  Secure  Public 
Dial  takes  off.  But  that  business  is 
mostly  held  by  long-distance  car¬ 
riers,  whereas  Secure  Public  Dial 
is  aimed  squarely  at  the  LECs.  ■ 


to  implement  ESCON,  Amdahl 
executives  said. 

The  service  is  available  now. 
Pricing  is  based  on  the  net  size. 

The  company  also  an¬ 
nounced  a  new  coupling  facility 
that  lets  users  link  two  Millen¬ 
nium  processors  together. 

“The  coupled  servers  will  let 


users  link  large  numbers  of 
downstream  devices  as  well  as 
provide  a  level  of  redundancy  on 
a  single  system  that  wasn’t  avail¬ 
able  before,”  claimed John  Rob¬ 
erts,  a  product  manager  with 
Amdahl. 

Shipments  of  the  Millennium 
servers  will  begin  in  the  third 
quarter.  The  coupling  servers 
will  not  be  available  until  the  first 
quarter  of  1997.  Pricing  was  not 
announced. 

©Amdahl:  (408)  746-6000. 


GDC  tries  its  hand  at 
IP  switching  over  ATM 


By  Tim  Greene 

Dallas 

IP  switching  gained  another  dis¬ 
ciple  late  last  month  when  Gen¬ 
eral  DataComm,  Inc.  promised 
to  add  support  for  the  technol¬ 
ogy  to  its  Apex  Asynchronous 
Transfer  Mode  switches  early 
nextyear. 

With  Ipsilon  Networks,  Inc. 
software  installed  in  GDC’s  mul¬ 
timedia  access  concentrators 


Three  functions,  one  box 


switches  to  replace  three  layers  of 
internetwork  products:  high- 
density  frame  relay  access,  rout¬ 
ing  and  ATM  switching,”  said 
Esmeralda  Silva,  a  senior  analyst 
with  International  Data  Corp.  in 
Framingham,  Mass.  The  Ipsilon 
software  inspects  first-time  pack¬ 
ets  as  a  router  would  and  deter¬ 
mines  if  they  are  part  of  a  larger 
stream.  If  they  are,  the  stream  is 
switched;  if  not,  the  traffic 


is 


The  marriage  of  Ipsilon  IP  switching  software  and  General  DataComm 
ATM  switches  will  give  GDC  Apex  switches  support  for  frame  relay-ATM 
interworking,  ATM  switching  and  routing. 


(MAC)  —  the  smaller  members 
of  the  Apex  ATM  product  family 
—  users  will  be  able  to  switch  IP 
traffic  over  ATM  links  from 
remote  sites. 

Users  could  employ  Apex 
MACs  and  MAC-ls,  for  example, 
to  collect  Ethernet  or  frame  relay 
traffic  and  concentrate  it  on 
ATM  backbone  links  to  a  corpo¬ 
rate  IP  network. 

But  that  is  just  part  of  the  GDC 
plan.  Ipsilon  software  on  larger 
Apex  switches  could  be  attractive 
to  Internet  service  providers 
(ISP)  as  a  way  to  battle  network 
slowdowns  caused  by  overloaded 
routers,  observers  said. 

“An  ISP  would  use  the 


routed. 

Initially,  GDC  will  route  using 
a  separate  unit.  Later,  it  will 
switch  to  a  router  card  that  drops 
into  the  Apex  chassis. 

GDC  has  also  introduced  a 
new  T-l  multiplexer,  the  Metro- 
plex  6000,  which  combines  voice 
and  data  traffic  onto  two  T-l  lines 
bound  for  different  destinations. 
The  mux  can  take  a  variety  of 
traffic  from  several  sources  and 
put  it  onto  two  lines,  something 
users  would  otherwise  have  to 
getfrom  service  providers. 

Pricing  for  the  Metroplex 
6000  starts  at  $5,000;  the  product 
will  be  available  in  August. 

©GDC:  (203)574-1118. 
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Running  in  Karnak  mode 


TERNET WORKING 
M  O  N  1  T  O  R 

Scott  Bradner 


Dohnny  Carson  used  to  do  a  comedy 
routine  on  the  “Tonight  Show” 
called  the  Great  Karnak.  In  this  bit, 
Carson,  resplendent  in  floppy  tur¬ 
ban,  would  be  presented  with  a  sealed 
envelope  said  to  contain  a  question.  After 
a  bit  of  deep  thought,  he  would  tell  the 
audience  the  answer.  He  would  then  open 


the  envelope  and  read  the  question 
aloud. 

Devising  the  answer  before  you  can 
clearly  see  the  question  seems  to  be  a  pop¬ 
ular  pastime  in  the  data  networking  com¬ 
munity.  This  is  most  evident  in  the  trade 
press,  but  also  shows  up  quite  a  bit  in  the 
announcements  that  we  see  coming  out  of 
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Not  since  the  ’60s  British 
invasion  has  anyone  sent 
a  message  to  the  world  as 
powerfully  as  Dynatech. 

Or  as  versatilely. 

It’s  a  new  age.  And  messages  are 
traveling  at  a  range  of  speeds 
and  resolutions  unheard  of  even 
a  decade  ago. 

❖  Dynatech’s  DynaStar™  Portfolio 
scales  each  communication  to  meet 
its  specific  needs.  Saving  you  big 
money.  And  changing  the  world  of 
networking  to  a  place  of  far  greater 
peace  and  harmony. 

❖  Next  time  you  want  to  connect  with 
the  world,  do  it  with  the  most  powerful 
tools  at  your  fingertips.  Instruments  that 
make  the  shifts  across  platforms, 
protocols,  bandwidths  and  destinations 
smoothly,  simply,  seamlessly.  Giving 
you  and  every  department  that 
depends  upon  your  network  more 
time  to...  rock  and  roll. 

❖  For  more  about  DynaStar, 
here’s  a  hot  number  you 
should  remember... 

800-727-7215. 
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companies  that  should  know  better.  It  is 
not  a  new  phenomenon,  and  I  wonder 
why  it  is  such  a  hard  habit  to  break. 

Just  as  finding  a  common  enemy  in 
politics  can  distract  people  from  their 
real-life  problems,  the  search  for  com¬ 
mon  technical  solutions  seems  to  stop 
people  from  thinking  about  just  what 
their  technical  requirements  are. 

I’ve  previously  written  about  two 
instances  of  this  phenomenon.  ATM  and 
the  World-Wide  Web  have  been  seen  as 
the  answer  (now  tell  me  your  question) 
for  networks  and  user  interfaces,  respec¬ 
tively.  The  current  common  solution  is 
the  Internet  (or  its  spelling-challenged 
alter  ego,  the  corporate  intranet) . 

It  seems  like  there  is  a  front-page  story 
every  week  in  this  and  other  tradejournals 
in  which  a  corporation  either  announces 
its  new  Internet-centric  strategy  or  is  criti¬ 
cized  for  not  having  one.  IBM,  Microsoft, 
Digital,  Apple  and  many  others  have 
decided  that  the  only  future  is  one  that 
depends  on  them  understanding  and 
dominating  the  Internet.  (That’s  the  way 
that  it  gets  reported  anyway.) 

I’ve  been  a  strong  supporter  and  pro¬ 
ponent  of  the  Internet  and  TCP/IP  for 
quite  a  while.  I’ve  argued  that  the  highly 
touted  National  Information  Infrastruc¬ 
ture  and  the  mystic  Global  Information 
Infrastructure  would  evolve  out  of  the 
Internet,  rather  than  emerge  as  new  cre¬ 
ations  that  would  replace  the  ’Net,  as  the 
pundits  of  a  few  years  ago  were  telling  us. 

Time  and  Neiusweeh  (yes,  I  know,  these 
should  not  be  confused  with  technical 
journals)  painted  the  network  of  the 
future  as  a  global  video  store  where  cus¬ 
tomers  could  view  Terminator  17  and 
Rocky  34  whenever  the  whim  took  them. 
The  Internet  has  always  been  much  more 
and  different  than  that  apocalyptic  vision. 
But  as  grand  as  it  is,  the  Internet  is  not  the 
only  answer. 

I  don’t  see  a  reason  to  expect  that  the 
Internet  will  be  the  solution  to  all  needs 
any  more  than  ATM  is,  or  than  ISDN,  the 
ISO  protocols,  SNA,  APPN,  mainframes 
and  PCs  were. 

The  Internet  will  not  have  a  billion 
nodes  by  the  year  2000.  (But  neither  will 
Novell.)  Technologies  should  be  used 
where  they  should  be  used.  Don’t  substi¬ 
tute  a  common  solution  for  the  thought 
process. 

Also  note  that,  in  Carson’s  routine, 
part  of  the  shtick  was  that  the  worse  the 
match  between  the  answer  and  the 
revealed  question,  the  better  the  audi¬ 
ence’s  reaction.  We  have  not  reached  that 
point  in  the  pundits’  Karnak  imperson¬ 
ations,  but  who  knows  what  the  future  may 
bring. 

Disclaimer:  Common  solutions  are  not 
easy  to  come  by  in  an  aggressively  decen¬ 
tralized  place  like  Harvard,  even  imag¬ 
ined  ones.  In  any  case,  the  above  are  my 
musings. 

P.S.  The  revised  URL  for  Steve 
McGeady’s  Harvard  talk  is  http:  // 
mcg.media.mit.edu/harvard.html 

Bradner  is  a  consultant  with  Harvard  Uni¬ 
versity  ’s  Office  of  Information  Technology.  He 
can  be  reached  via  the  Internet  at  sob@har- 
vard.  edu. 
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Carrier  Service 


Briefs 


MThe  Illinois  Commerce 
Commission  has  approved  an 

interconnection  agreement 
between  Ameritech  Corp.  and 
Bell  Mobile  Systems,  Inc.,  which 
operates  in  Illinois  as  Cellular 
One-Chicago.  One  of  the  first 
agreements  in  full 
compliance 
with  the 
federal 
Telecom- 
munica-  ^  I  ^ 

tionsAd  ^ 
of 1996,  it  $  , 
calls  for  Amer-  ^ 

itech  to  pay  Cellular  One  for  calls 
Cellular  One  terminates  for 
Ameritech. 


■  Federal  Communications 
Commission  Chairman  Reed 
Hundt  indicated  he  is  inclined 
not  to  put  restrictions  on  vendors 
of  Internet  telephone  software  or 
make  Internet  service  pro- 
viders pay  carrier  access 
charges. 

“We  shouldn’t  be  looking  for 
ways  to  subject  new  technolo¬ 
gies  to  old  rules,  ”FCC  Chief  of 
Staff  Blair  Levin,  who  was  speak¬ 
ing  for  Hundt,  told  the  recent 
INET  ’96  conference  in  Montreal. 

■  Northern  Telecom,  Inc. 

has  announced  a  $16  million 
agreement  to  sell  Magellan  ATM 
backbone  and  edge  switches  to 
MCI  Communications  Corp. 

The  installation  of  the  new  gear 
is  designed  to  help  MCI  move 
toward  a  OC-12  ( 622M  bit/sec ) 
ATM  backbone  to  consolidate 
traffic  from  a  variety  of  public- 
network  services. 

■  WorldCom,  Inc.  has 
expanded  its  frame  relay  ser¬ 
vice  to  Amsterdam,  Honolulu, 
Montreal  and  Vancouver.  It 
plans  to  add  Brussels,  Madrid, 
Milan,  Seoul,  Singapore,  Stock¬ 
holm,  Taipei  and  Zurich  later 
this  year. 

■  LCI  International,  Inc.  has 
acquired  the  commercial  long¬ 
distance  assets  of  Pennsylva¬ 
nia  Alternative  Communica¬ 
tions,  Inc.,  based  in  Greensburg, 
Pa.,  for  an  initial  $7.8  million. 
The  Pennsylvania  carrier 
recorded  1995  long-distance  reve¬ 
nue  of  $14  million. 


Covering:  Local  and  Long-Distance  Services  •  Value-Added  Networks  •  Cable,  Satellite 
and  Wireless  Networks  •  Regulatory  Affairs  •  Carrier-Based  Internet  Services 

3M  test-drives  AT&T  Uniworld  VPN 

Multinational  beta  user  worked  through  line,  billing  and  local  support  problems. 


How  3M’s  Malcolm  Wollaston  graded  AT&T’s  Uniworld  venture  following  his  beta 
test  of  Uniworld’s  global  VPN  service: 

Subject  area 

Grade 

Current  status 

Explanation 

Network 

performance 

Growing  Pains 

Network  stabilization 
plan  has  solved 
problems 

Unacceptable  levels  of 
echo,  call  cut-offs 

Billing 

Below 

expectations 

New  billing  system  just 
delivered 

Lacks  summary  details; 
some  calls  unaccounted  for 

Uniworld 
centralized 
customer  care 

Meets 

expectations 

Fully  satisfactory 

Open  continuously; 
proactive  approach 

Local  customer 
care  in  each 
country 

Below 

expectations 

Working  to  build 
experience 

Not  fully  deployed;  support 
tools  not  always  available 

By  David  Rohde 

Dallas 

Network  managers  who  decide 
to  create  global  virtual  private 
networks  as  extensions  of 
AT&T’s  Software  Defined  Net¬ 
work  (SDN)  will  want  to  thank 
Malcolm  Wollaston  for  working 
out  the  kinks. 

Wollaston,  manager  of  global 
telecommunications  informa¬ 
tion  technology  at  3M  Corp.,  is 
now  running  an  11-country  pan- 
European  VPN  that  supports 
some  eight  million  minutes  of 
usage  peryear. 

As  a  beta  user  of  the  AT&T- 
backed  Uniworld  venture’s 
international  VPN  service,  Wol¬ 
laston  pronounced  the  service 
ready  for  prime  time  at  the 
recent  International  Communi¬ 
cations  Association  convention 
here. 

“After  years  of  talking  about 


one-stop  shopping,  you  can  actu¬ 
ally  buy  it  now,”  Wollaston  said. 

He  admitted  to  some  early 
problems  contending  with 
dropped  calls,  poor  line  quality, 
inflexible  billing  and  a  continu¬ 
ing  problem  with  local  service  in 


some  countries. 

But  the  benefits  are  substan¬ 
tial.  He  now  has  a  global  calling 
plan  that  is  fully  integrated  with 
3M’s  132-node  domestic  SDN  in 
the  U.S.  The  entire  network, 
known  as  3MNet,  provides  ab¬ 


Frame  relay  services 

SNET  first  LEC  to  resell  IXC  data  services 


By  Joanie  Wexler 

New  Haven,  Conn. 

SNET  America,  Inc.  today  will 
announce  it  has  stretched  its 
frame  relay  service  around  the 
globe. 

The  independent  phone 
company  in  Connecticut  has 
become  a  bona  fide  reseller  of 
interexchange  carrier  (IXC) 


EMI  Communications,  Inc.’s 
frame  relay  service.  Thus,  SNET 
customers  already  enjoying  the 
cost  benefits  of  local  frame  relay 
service  offerings  can  now  turn  to 
the  same  local  carrier  for  long- 


haul  frame  relay  circuits. 

The  SNET-EMI  contract 
marks  the  first  instance  of  a  local 
exchange  carrier  (LEC)  resell¬ 
ing  an  IXC’s  data  services.  Simi¬ 
lar  arrangements,  however,  are 
cropping  up  for  voice  and  some 
comarketing  of  data  services  is 
also  taking  place  (see  graphic) . 

Users  of  local  frame  services 


“have  typically  had  to  solicit 
another  carrier  that  has  a 
[Network-to-Network  Interface] 
agreement  with  their  carrier  and 
provision  a  second  service”  with 
separate  management,  billing 


and  trouble  ticketing,  said  Liza 
Henderson,  broadband  consul¬ 
tant  at  TeleChoice,  Inc.,  a  con¬ 
sulting  firm  in  Verona,  N.J. 

EMI  is  working  on  similar 
deals  with  most  regional  Bell 
operating  companies,  though, 
said  Mark  Pugerude,  director  of 
marketing  and  product  develop- 
mentforEMI. 

EMI  —  which  is  being  bought 
by  carrier  Intermedia  Communi¬ 
cations,  Inc.  (ICI)  in  Florida  —  is 
a  regional  IXC  that  serves  the 
Northeast.  But  EMI  and  ICI  are 
members  of  the  UniSpan  frame 
relay  consortium,  which  com¬ 
prises  several  domestic  and  inter¬ 
national  net  operators  that  link 
up  to  offer  frame  services 
throughout  the  country  and 
overseas. 

For  now,  the  basic  EMI  frame 
relay  transport,  disaster  re¬ 
covery  and  customer  network 
management  options  will  be 
available  to  SNET  customers, 
said  Gregory  Williams,  SNET 
product  manager. 

But  SNET  has  many  of  EMI’s 
services,  such  as  voice  and  SNA 
over  frame,  in  development,  he 
said.  ■ 


Crossing  boundaries 


Some  LEC/IXC  business  deals: 

LEC  IXC  partner(s)  Nature  of  deal 

Ameritech  WorldCom  LEC  resells  partner’s  long-distance  voice 

services. 


BellSouth 

,c, 

Co-carrier  interconnect:  ICI  sells  local  voice 
and  data  services  in  all  BellSouth  states. 

GTE 

WorldCom 

LEC  resells  partner’s  long-distance  voice 
services. 

SNET 

1)  EMI 

2)  WorldCom 

3)  MFS 

1)  LEC  resells  frame  services. 

2)  LEC  reference-sells  frame  services. 

3)  LEC  markets  ATM  LAN-interconnect  services. 

breviated  dialing  around  tire 
world  without  relying  on  expen¬ 
sive  international  direct-dial  or 
even  more  expensive  interna¬ 
tional  private  lines. 

The  trial,  which  began  last 
September,  got  off  to  a  good 
start.  “We  probably  couldn’t 
have  had  a  more  aggressive  time¬ 
line,”  Wollaston  said.  The  com¬ 
pany  wanted  to  bring  up  13  sites 
in  11  countries  virtually  over¬ 
night,  and  the  only  delay  turned 
out  to  be  an  access  circuit  in 
Austria. 

But  then,  in  four  countries  — 
Belgium,  Netherlands,  Germany 
and  the  U.K.  —  callers  experi¬ 
enced  “unacceptable  levels  of 
echo,”  Wollaston  said.  It  took 
until  late  November  for  Uni¬ 
world’s  network  stabilization 
plan  to  kick  in,  Wollaston  said. 

In  the  meantime,  3M  opened 
nearly  35  trouble  tickets  a  week 
with  the  Uniworld  organization 
in  early  October,  though  that 
number  dropped  to  about  five 
per  week  by  early  December. 

Billing  was  another  head¬ 
ache.  “The  billing  did  not  meet 
agreed  expectations,’  ’  Wollaston 
said,  though  he  conceded  that 
might  have  been  because  3M 
wanted  its  bills  delivered  in  the 
currency  and  language  of  each 
location. 

An  even  bigger  concern  was 
customer  support  at  the  local 
sites,  particularly  those  not  pro¬ 
vided  by  the  four  Uniworld  Euro¬ 
pean  carrier  partners  —  the 
government-backed  carriers  of 
Sweden,  Netherlands,  Switzer¬ 
land  and  Spain.  “The  customer 
care  wasn’t  really  in  place,”  Wol¬ 
laston  said.  He  cautioned  that  he 
still  considers  Uniworld  an 
“inexperienced  young  organiza¬ 
tion,”  though  he  described  the 
central  account  team  for  3M  as 
excellent. 

He  advised  potential  global 
VPN  users  to  work  through  the 
London-based  European  VPN 
Users  Association  (EVUA), 
which  originally  contracted  on  a 
group  basis  with  AT&T  and  Brit¬ 
ish  Telecommunications  pic  and 
is  now  considering  adding  the 
services  of  Global  One  —  the 
Sprint  Corp.-backed  venture  — 
and  SITA,  the  airline  consor¬ 
tium.  Among  other  things,  die 
53-member  EVUA  provides  a 
model  service  level  agreement 
and  legal  support  from  the  Wash¬ 
ington,  D.C.  law  firm  of  Wilmer, 
Cutler  &  Pickering. 

©EVUA:  44-1372-361-000. 
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How  do  you  keep  data,  voice  and  video  flowing? 


needs.  This,  with  the  guarantee  of  real-time  voice 


transmission.  ■  The  award-winning 


Magellan  Passport 


ATM  enterprise 


network  switch 


accomplishes  this  task 


through  the  application 


of  a  unique  Multiple  Priority 


System.  ■  And  by  widening  the 


channel  for  data,  your  operating  costs 


will  decrease,  while  network  capabilities  increase 


■  Magellan  Passport.  One  more  way  Nortel's  custom 


designed  enterprise  networks  are  keeping  information  flowing. 


To  learn  more,  reach  us  at  1-800  4  NORTEL,  dept  38,  or  on  the 


Internet  at  http://wwwnortel.com  ■ 


NORTEL 

NORTHERN  TELECOM 
A  World  of  Networks 

Enterprise  Networks  ■  Wireless  Networks 
Broadband  Networks  ■  Public  Carrier  Networks 


l4fjrr.  Non.-;  the  Nortel  giolremark  and  Magellan  Passport  are  trademarks  of  Northern  Telecom. 


Widen  the  channel. 


By  dynamically  compressing  voice  traffic  over  your 


ATM  network,  Nortel’s  Magellan  Passport  frees  up 


bandwidth  to  handle  your  increasing  data  networking 


% 


Briefs 


■  FastLane  Technologies, 
Inc.  of  Ottawa  has  rolled  out  a 
new  version  of  its  Final  direc¬ 
tory  management  tool  for  Win¬ 
dows  NT  Server.  Final  5.0 
taps  into  Windows  NT  Server 
Access  Control  Lists  and  lets  a 
manager  deny  an  individual 
access  to  an  account  while  keep¬ 
ing  it  open  to  others. 

The  new  version  a, Iso  lets 
an  administrator  access  the 
server’s  registry  and  perform 
asset  management  queries  and 
synchronize  entries  for  all 
machines  in  multiple  domains. 
Available  now \  Final  5.0  starts 
at  $2,685 for  a  single  domain 
license. 

FastLane:  ( 800)947-6752 . 

■  Miramar  Systems,  Inc. 

last  week  announced  a  version  of 
its  PC-to-Macintoshpeer  fo- 

peer  software  that  uses  Windovjs 
95’s  secu¬ 
rity  fea¬ 
tures.  PC 
MacLAN 
for  Win¬ 
dows  95,  which  allows  Macintosh 
and  Windows  95  users  to  work 
collaboratively  via  a  32-bit 
AppleTalk  protocol  stack  sitting 
on  the  Windows  95  client,  con¬ 
tains  a  properties  page  that 
allows  users  to  define  their  peers’ 
access  to  data  resident  on  the  PC. 

The  software  ships  later  this 
month  and  is  priced  starting  at 
$199. 

Miramar:  ( 800 )  862-2526. 

■  Snap-In  Softools,  Inc.  of 

Tucson,  Ariz.,  has  a  new  server 
management  utility  that  lets 
administrators  schedule  and 
automate  tasks  on  their  Net¬ 
Ware  3.X  and  4  .X  servers. 
Snap-in  AutoAttendant  helps 
reduce  downtime  by  enabling 
server  tasks,  such  as  loading  and 
unloading  of  NetWare  Loadable 
Modules,  to  run  at  times  when 
users  do  not  need  to  access  the 
server. 

Snap-in  AutoAttendant  is 
available  now  for  $99  for  a  one- 
server  license  and  $2,499 for  a 
100-server  license. 

Snap-In  Softools:  ( 520 )  292- 
9881. 


Local  Networks 

Covering:  Operating  systems  •  LAN  management 
Hubs  •  Switches  •  Adapters  and  other  equipment 


XLNT  to  toss  hat  into 
gigabit  Ethernet  ring 

LAN  vendor  to  roll  out  1G  bit/sec  uplink  module  and  switch. 


100M  bit/sec  workgroup 
switches  and  for  high-speed 
server  links. 

XLNT  is  betting  on  gigabit 
Ethernet  —  not  ATM  —  to  win 
in  the  LAN.  Atkinson  said 


By  Jodi  Cohen 

San  Diego 

LAN  switch  vendors  are  scurry¬ 
ing  to  develop  products  that  will 
let  them  compete  in  the  emerg¬ 
ing  gigabit  Ethernet  market,  and 
XLNT  Designs,  Inc.  expects  to 
be  at  the  front  of  the  pack. 

XLNT  will  start  shipping  in 
May  1997  a  gigabit  Ethernet 
uplink  module  for  its  QuikEther 
family  of  Ethernet,  Fast  Ethernet 
and  FDDI  switches. 

The  company  will  also  roll  out 
a  multiport  gigabit  Ethernet 


Getting  behind  gigabit  Ethernet 

A  sampling  of  Gigabit  Ethernet 

Alliance  members. 

►  3Com 

►  Ipsilon  Networks 

►  Bay 

►  Madge  Networks 

►  Cabletron 

►  NBase 

►  Cisco 

►  Packet  Engines 

►  Compaq 

►  Prominet 

►  Digital 

►  Sun 

►  Granite  Systems 

►  XLNT  Designs 

►  HP 

►  Xylan 

►  Intel 

competes  on  price  by  offering 
chassis-like  functionality  at  work¬ 
group  prices,  industry  observers 
said. 

The  gigabit  Ethernet  market 
is  sure  to  get  crowded  quickly, 
with  a  slew  of  start-ups  and  estab¬ 
lished  vendors  plotting  strate¬ 
gies.  Many  of  the  industry’s  LAN 
switch  vendors  already  have 
thrown  their  weight  behind  the 
technology  by  joining  the  Giga¬ 
bit  Ethernet  Alliance . 

Gigabit  Ethernet,  which  is 
expected  to  cost  about  twice  as 
much  as  FastEthernet  and  about 
the  same  as  Asynchronous  Trans¬ 
fer  Mode,  will  be  used  to  link 


Download  articles  and 
primers  on  gigabit  Ethernet 
i  Network  World  Fusion 


Select  News+  then  Local 

Networks. 

Si '  a  88S  * 


extending  Ethernet  to  higher 
speeds  makes  a  lot  of  sense  from 
a  corporate  point  ofview. 

“There  is  a  huge  installed 
base  of  Ethernet  customers  out 
there  that  are  going  to  be  loath 
to  make  a  change,”  Atkinson 


said.  “They  are  familiar  with  the 
technology,  have  a  huge  finan¬ 
cial  investment  in  it  and  would 
like  to  keep  it  to  solve  their  net¬ 
work  needs.” 

But  Tom  Bain,  research  ana¬ 
lyst  at  the  META  Group,  Inc.,  a 
consultancy  based  in  Stamford, 
Conn.,  is  not  quite  ready  to 
endorse  gigabit  Ethernet. 

“If  all  you  care  about  is  data, 
then  all  you  really  need  is  a  big, 
fat,  fast  data  pipe,  and  gigabit 
Ethernet  should  be  fine,”  he 
said.  “But  if  you  have  any  inter¬ 
est  in  integrating  multimedia, 
then  ATM  is  the  obvious 
choice.” 

However,  many  industry 
observers  said  gigabit  Ethernet 
will  likely  stall  ATM  deployment 
and  may  even  preclude  the  need 
forATMintheLAN. 

Pricing  has  not  been  set  for 
the  gigabit  Ethernet  uplink 
module  or  switch. 

©XLNT:  (800)  956-8638. 


switch  in  September  of  next 
year,  enabling  customers  to 
build  1G  bit/sec  Ethernet  back¬ 
bones. 

The  products  will  comply 
with  the  evolving  gigabit  Ether¬ 
net  standard  being  worked  on  by 
the  IEEE  802. 3z  committee.  The 
standard  is  not  expected  to  be 
complete  until  late  next  year  or 
early  1988. 

XLNT,  founded  in  1989,  fig¬ 
ures  it  will  have  a  jump  on  many 
of  its  competitors. 

“We  anticipate  offering  a 
total  gigabit  Ethernet  solution 
more  quickly  than  anybody 
else,”  said  William  Atkinson, 
president  and  chief  executive 
officer  at  XLNT,  based  here. 
“Our  gigabit  Ethernet  products 
will  build  on  our  existing  switch 
technology,  so  we  won’t  be  start¬ 
ing  from  scratch  like  the  start¬ 
ups.  And  since  we’re  a  small 
company  dedicated  to  R&D,  we 
can  move  more  quickly  than  the 
bigvendors.” 

XLNT,  an  OEM  supplier  to 
3Com  Corp.,  Bay  Networks,  Inc. 
and  Cisco  Systems,  Inc.,  typically 


Compaq’s  view  on  the  state  of  the  server 


QiA 


Compaq  Com¬ 
puter  Corp.  is  the 
dominant  player  in 
the  PC  server 
space,  boasting  a  market  share 
more  than  twice  that  of  its  closest 
competitors.  Network  World  Staff 
Writer  Ben  Heskett  recently  sat 
down  with  Ross  Cooley,  Com¬ 
paq’s  senior  vice  president  and 
general  manager  for  North 
America,  to  discuss  what’s  ahead 
for  Compaq. 

What  do  customers  want  from 
you  as  they  make  use  of  Internet 
and  intranet  technologies? 

What  they’re  looking  for  is  to 
segment  the  public  and  private 
’Net.  Therefore,  you  see  Com¬ 
paq  do  things  like  invest  in 
emerging  technologies  [like  fire¬ 
wall  vendor  Raptor  Systems, 
Inc.]  .All  we’re  trying  to  do  there 
is  get  a  technology  commercial¬ 
ized,  perhaps,  before  it  might 
have  been  had  we  not  made  an 
investment.  To  do  the  intranet- 
ready  server  is  another  indica¬ 
tion  of  us  responding  to  what  the 
customer  is  saying  is  important. 

There  is  a  lot  of  talk  about 
consolidating  the  router  and  hub 
in  a  server.  Where  does  that 
stand  at  Compaq? 

Customers  for  a  long  time 
have  been  asking  us  ‘Why  can’t 


you  do  to  the  hub  and  router 
marketwhatyou  did  to  the  server 
market?’  There’s  an  opportunity 
and  that  was  one  of  the  motiva¬ 
tors  behind  the  acquisitions  of 
NetWorth  and  Thomas 
Conrad  —  to  bring  the 
same  high-volume  ori¬ 
entation  that  we  have  to 
the  hub  and  router 
world  that  we  did  in  the 
file  server  world. 

One  of  the  reasons 
why  we  put  the  vice  presi¬ 
dent  who  runs  those 
businesses  —  Thomas 
Conrad  and  NetWorth 
—  into  our  systems  divi¬ 
sion  was  to  ensure  that  our  engi¬ 
neers  cross-pollinated;  that  we 
had  future  server  designs  com¬ 
prehending  what’s  going  on  in 
hubs  and  routers.  That  ulti¬ 
mately  will  produce  the  kind  of 
productwe’re  hearing  CIOs  and 
IS  managers  talking  about. 

When  do  you  see  this  coming 
to  fruition? 

It’s  all  design  talk  now,  so 
you’re  talking  probably  1997. 
The  market  is  clearly  heading  in 
that  direction. 

Does  the  Pentium  Pro  bring 
the  PC  server  into  the  high-end 
space  dominated  by  RISC  and 
Unix  machines? 


Compaq’s  Cooley  dis¬ 
cusses  the  ’Net,  routers 
and  client/server. 


It’s  got  the  horsepower  to  do 
that.  The  clustering  really  does, 
however,  become  the  harness 
you  can  hook  all  these  horses  up 
to  and  use  to  resolve  the  high- 
end  question  in  the 
minds  of  many  CIOs. 
Until  then,  we’ll  do 
many  more  mixed 
environments.  It’s  not 
uncommon  to  see 
large  transactional 
requirements  that  are 
being  done  by  main¬ 
frames,  [Hewlett-Pack¬ 
ard  Co.]  9000s  or 
[IBM]  AS/ 400s  where 
we  would  coexist  as  the 
application  server  around  them 
and  use  them  for  the  large  data¬ 
base  engine. 

The  state  of  networking  and 
the  role  of  the  server:  How  is  it 
changing  and  evolving? 

To  this  point  in  time,  the 
server  in  many  ways  has  been  a 
scaled-down  version  of  the  main¬ 
frame,  although  there  is  intelli¬ 
gence  in  the  nodes  beyond  any 
doubt. 

Today,  we  are  on  the  cusp,  via 
client/server,  of  seeing  much 
more  sharing  going  on,  really  a 
distribution  of  labor  between  the 
server  and  the  person  on  the 
other  end  that  needs  the  infor¬ 
mation.  §1 
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HP  OpenView  standard  GUI  and  SNMP  platform,  gives  you  complete 
control  of  your  entire  network. 

And  it’s  scalable,  open  and  modular.  So  it  seamlessly  integrates  com¬ 
munications  from  remote  sites  into  Windows  NT  RAS  and  NetWare 
Connect  servers  for  inherent  remote  LAN  access. 

Finally,  a  high  performance,  cost-efficient  network  access  solution  is 
well  within  your  reach.  Call  for  our  free  management  briefing  on 
Motivity:  Managed  Access  Solutions  for  the  21st  Century. 


•a  Co  mm  5000  from  GDC.  And  it’s  the  height  of  achieve- 
i  access  solutions.  All  part  of  GDC’s  Motivity1'1,  a  suite 
makes  seamless  and  efficient  access  to  all  central  and 


L,:”  high  density  rackmount  system,  SpectraComm  5000 
and  analog  circuits  from  remote  branch  offices  to  the 
^effective  Tl/El  or  fractional  services.  An  upgradable 
d  platform,  it’s  perfect  for  today’s  networking  needs, 
itT'easy  migration  path  to  your  future  applications.  And 
Car-  HDSL,  we’ve  also  got  it  covered  with  our  Universal 


cj  General  DataComm 

Call  1-800-SWITCH-ON  or  http://www.gdc.com 


’s  unique  graphical  user  interface,  based  on 
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Local  Networks 


A  celebration  of  network  independence 


Dt  was  about  220  years  ago  thatwe  sent 
King  George  and  his  boys  scurrying 
across  the  Atlantic,  and  celebrated 
the  first  day  of  American  indepen¬ 
dence. 

To  celebrate  this  memorable  day  in 
the  history  of  our  fair  country,  we  thought 
making  a  tribute  to  independence 
brought  about  by  networking  was  in 
order. 

America  is  the  country  where  network¬ 
ing  originated.  We  are  home  to  the  fathers 
and  mothers  of  technology.  We  are  the 
originators  of  Ethernet,  of  FDDI  and  of 
switching,  bridging  and  routing.  We  are 
the  inventors  of  the  network  adapter  card, 
the  repeater  and  the  hub. 

We  are,  in  fact,  the  creative  center  of 
networking  throughout  the  world. 

To  many  of  us,  this  technolog)7  is  the 
basis  for  our  jobs  and  primary  focus  of  our 
days,  but  it  is  more  than  that. 

Networking  has  freed  the  average 
worker  from  seri¬ 
ous  drudgery.  A 
company  memo 
no  longer  has  to 
be  composed  on 
a  typewriter,  cop¬ 
ied  on  the  copy 
machine  and  dis¬ 
tributed  by  the 
Skip  MacAskill  and  internal  mail  ser- 

Melinda  Le  Baron  vice’  Yes>  there  is 

electronic  mail. 

Information 

can  be  shared  in  files  over  the  network  — 
not  through  a  myriad  of  copies  through 
the  mail.  Networking  has  changed  the 
face  of  business.  It  has  increased  the  pro¬ 
ductivity  while  decreasing  repetitive  tasks. 
It  has  become  a  critical  part  of  account¬ 
ing,  manufacturing,  purchasing,  market¬ 
ing  and  sales. 

But  even  with  all  of  this  independence 
going  on,  we  realized  that  the  ones  who 
are  not  independent  are  those  of  you 
managing  the  network.  We  thought  that 
this  tribute  needed  more  than  just  our 
thoughts  and  feelings,  so  we  went  to  you, 
the  readers,  to  find  out  what  types  of 
things  you  would  like  to  be  independent 
of  when  it  comes  to  networking. 

The  responses  were  many  and  varied, 
butwe  would  like  to  share  afewwith  you: 

■  John  Doe,  28,  network  technician, 
Southern  California:  “I  would  like  to  be 
independent  of  my  beeper,  man.  It  always 
goes  off  when  I  am  doing  something 
gnarly  like  shootin’  the  curl  or  pickin’  up 
babes.  It  is  so  heinous.  ’  ’ 

We  offered  to  answer  John’s  beeper 
calls  on  the  Fourth  ofjuly,  buthis  manage¬ 
ment  turned  us  down,  muttering  some¬ 
thing  about  analysts  and  freezing  over. 

■  Mary  Ribero,  37,  network  architect, 
Boston:  “The  people  who  had  this  job 
before  me  had  an  unnatural  attachment 
to  Arcnet.  Therefore,  I  would  love  to  be 
independent  of  my  installed  base.  If  I 
could  just  forklift  it  all  out  and  start  over, 
life  would  be  good,  indeed.” 

Well,  Mary,  there  is  nothing  thatwe  can 


do  about  that  but  agree  wholeheartedly 
and  keep  our  fingers  crossed. 

■  Sam  Doyle,  52,  chief  information  offi¬ 
cer,  New  York:  “I  would  love  to  be  inde¬ 
pendent  of  my  budget.  With  no  budget 
constraints,  I  could  make  this  network 


hum.  And  oh,  by  the  way,  now  that  we’re  at 
it,  I  would  like  my  chief  executive  officer 
to  stop  reading  the  trade  press,  too.  If  I  get 
askedjust  one  more  time  when  I  am  going 
to  implement  gigabit  Ethernet,  I’m  going 
to  scream.” 


Well,  Sam,  outside  of  winning  the  lo  t¬ 
tery,  we  can’t  help  with  the  budget.  And  as 
for  the  trade  press,  what  can  we  say? 

Hope  you  had  an  explosive  Fourth  of 

July- 

Le  Baron  is  a  research  director  and  MacAs¬ 
kill  a  senior  research  analyst  in  Gartner  Group, 
Inc.  ’s  Network  Computing  Infrastructure 
group.  They  can  be  reached  at  inquiry@gart- 
ner.com  or  (203) 316-1  111. 


Local  Networks 


keeping  up  with  software  updates 


i 


oftware  in  the  age  of  Windows  is  far 
different  from  that  used  in  the  era 
ofDOS2or3. 

Then,  the  few  files  installed 
besides  .EXE  files  were  almost  always 


stored  within  an  application’s  directory 
tree.  Few  programs,  if  any,  shared  files. 
Updating  and  troubleshooting  were  rela¬ 
tively  easy.  Tech  support  was  just  an  800- 
number  away. 


As  software  got  more  complicated, 
tech  support  became  more  costly  for  the 
vendor.  Free  support  migrated  to  online 
services,  the  800  number  changed  to  one 
requiring  a  toll  call,  and  the  support  per¬ 
son  became  just  as  likely  to  ask  for  a  credit 
card  number  as  your  serial  number. 

Then,  just  as  you  got  comfortable 
searching  CompuServe  for  Microsoft 
Corp.  software  updates,  the  vendor  pulled 
out  of  that  service  and  forced  you  to 


Theonly  trick 
they  know  is  24 
pages  per 
minute.  So  don’t 
expect  any  real 


intelligence. 


In  this  dog-eat-dog  world,  we've  always 
found  going  beyond  the  pack  more 
productive  than  chasing  one's  own  tail. 

So  while  others  rolled  around  in  old 
32-bit  technology,  QMS  purred  along  with 
an  advanced  64-bit,  100  MHz  controller 
powered  by  NEC's  newVR4300  micro¬ 
processor,  for  superior  performance  on 
complex  print  jobs  arid  graphics. 

As  they  barked  to  marketing  about 
end-user  software,  we  perfected  code  that 
also  gives  administrators  unprecedented 
power  to  monitor  and  control  usage 
across  the  network. 


And  while  they  sat  drooling  over  their 
profit  projections,  we  added  useful  options 
like  Imaging.  Forms  printing.  Automatic 
stapling.  Photocopying.  The  ability  to 
replace  line  printers.  And  true  1200  dpi 
resolution. 

So  as  you  can  see,  with  NEC's  help 
we  don't  have  to  go  out  of  our  way  to 
beat  the  competition. 

They've  already  ’■* 
licked  themselves. 


The  QMS®  2425  Print  System. 
Swift.  Sleek.  Superior. 


Ask  about  our  Cost-Per- Image  Program. 

US:  800  392-7541  Dept.  5134  Canada:  800  268-0343  Internet:  http://www.qms.com/ 

For  service  on  QMS  or  other  products,  call  800  762-8894  (U.S.)  •  Q-Fax  800  633-7213 

QMS  and  the  QMS  logo  are  trademarks  or  registered  trademarks  ol  QMS.  Inc.  One  Magnum  Pass.  Mobile.  AL  36610,  334  633-4300, 

All  other  trademarks  are  the  property  of  their  respective  companies.  ©  QMS,  Inc.  1996 
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become  an  expert  at  reading  Usenet  con¬ 
ferences. 

Not  to  worry.  There  are  new  ways  avail¬ 
able,  or  coming  soon,  to  speed  the  search 
for  updates. 

Microsoft  will  introduce  Answer 
Station  in  the  next  rollout  of  Windows  95, 
due  this  fall  (AW, June  24,  page  1).  Used 
in  conjunction  with  a  VoiceView-compati- 
ble  modem,  it  will  allow  the  Microsoft  soft¬ 
ware  engineer  to  check  files  on  a  user’s 
computer  while  speaking  to  him  or  her. 

If  you’ve  ever  tried  to  talk  a  user 
through  a  troubleshooting  session  using 
the  telephone  alone,  you  know  how  much 
faster  it  can  be  if  you  can  see  the  user’s 
desktop  and  manipulate  it  yourself.  The 
usual  wailers  and  teeth-gnashers  are,  of 
course,  up  in  arms  over  this  “intrusion” 
by  Big  Brother  into  your  personal  space. 
Butjust  as  with  the  Win95  registration  wiz¬ 
ard,  AnswerS  tation  won’t  do  anything  you 
don’t  know  aboutand  approve. 

Visit  http:/ / www.microsoft.com/ sup¬ 
port  for  more  information. 

CyberMedia  — 
the  folks  who 
brought  you  First- 
Aid  and  FirstAid  95 
—  has  also  rolled 
out  software  to  keep 
you  apprised  of 
updates  and  fixes 
for  your  software 
and  hardware.  Dave  Kearns 

When  it’s  in¬ 
stalled,  the  compa¬ 
ny’s  OilCan  offering  builds  a  database  of 
the  products  you  have  installed,  their  ver¬ 
sions  and  the  versions  of  their  installed 
files.  Visiting  the  OilCan  Internet  site  will 
get  you  a  list  of,  and  the  opportunity  to 
download,  updates  and  fixes  for  your 
products. 

Alternatively,  the  registration  informa¬ 
tion  can  be  sent  to  CyberMedia,  and  you’ll 
be  notified  when  new  files  for  your  prod¬ 
ucts  are  available.  Visit  http://www.cyber- 
media.com/fordetails. 

If  you  feel  queasy  about  telling  Micro¬ 
soft  or  CyberMedia  what  you  have 
installed,  consider  subscribing  to  the  Net- 

Tip  of  the  week 

Coming  soon  on  the  Internet  will  be  the  Tech 
Support  Yellow  pages,  a  listing  of  phone 
numbers,  E-mail  addresses  and  URLs fora 
host  of  hardware  and  softiuare  vendors.  It 
will  be  produced  by  CyberMedia,  the  com¬ 
pany  behind  First  Aid  95  andFirstAid  95 
Deluxe  ( http://www.  cybermedia,  com/). 


Notify  electronic  mail  list.  This  free  sub¬ 
scription  service  notifies  you  of  new  files, 
updates,  fixes,  products,  contests  and 
more  on  a  biweekly  basis  with  no  further 
effort  on  your  part  except  to  read  your 
incoming  mail. 

Subscribe  by  sending  E-mail  to  major- 
domo@ki.net  with  a  message  body  of 
“Subscribe  netnotify.” 

Kearns,  a  former  network  administrator, 
is  a  freelance  writer  and  consultant  in 
Austin,  Texas.  He  can  be  reached  at  dkeams@ 
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Briefs 


■  Saros,  a  division  ofFileNet 
Corp.,  next  week  will  ship  Saros 
Document  Manager  4.0,  an 
upgrade  to  its  document  man¬ 
agement  system  that  is  now 
integrated  with  the  company’s 
imaging  software  and  supports 
replication.  Version 4.0  also 
allows  users  to  create  compound 
documents,  which  consist  of  mul¬ 
tiple  files  from  different  applica¬ 
tions  that  are  linked  to  form  a 
single  document.  The  software 
costs  $495 per  workstation,  and 
includes  a  World-Wide  Web  access 


WORLDWIDE  DOCUMENT 
MANAGEMENT  MARKET 


Saros 


Based  on  total  revenue  of 
$268  million. 

SOURCE:  INTERNATIONAL  DATA  CORP.,  FRAMINGHAM,  MASS. 


module.  Saros  Replication  costs 
$2,500 per  server. 

Saros:  (206)  646-1066. 

■  Hewlett-Packard  Co.  of 

Palo  Alto,  Calif,  plans  to  begin 
bundling  a  free  copy  of  its  Open- 
Mail  messaging  software 

with  its  Windows  NT-based  servers 
by  next  year.  Also  in  1997,  the 
company  will  roll  out  a  version  of 
OpenMail  that  complies  with  the 
Department  of  Defense ’s  Defense 
Messaging  System  guidelines. 

HP:  (415)  857-1501. 

■  Enigma,  Inc.  of  Wellesley 
Mass.,  last  week  announced 
Insight  into  Information  3.0,  an 
upgrade  of  its  text  retrieval 

software  that  now  includes  a 
compound  document  viewer  and 
automatically  converts  word  pro¬ 
cessing  files  in  common  formats 
into  Enigma’s  text  database  for¬ 
mat.  Used  to  publish  large  vol¬ 
umes  of  data  over  nets  or  onto 
CD-ROMs,  it  runs  on  Windows  cli¬ 
ents  and  servers,  though  CD-ROMs 
developed  using  Insight  may  also 
be  run  on  Macintoshes.  Available 
now,  Insight  3.0  costs  $7,500. 
Enigma:  (617)  239-8279. 


GroupWise  5.0  beta  testers  high  on  NDS  hooks 

Administrators  can  manage  GroupWise  from  NetWare  management  interface,  share  folders  across  network. 


By  Barb  Cole 

Beta  testers  of  Novell,  Inc.’s 
GroupWise  5.0  give  the  software 
high  marks  for  its  integration 


with  Novell  Directory  Services 
(NDS)  and  document  manage¬ 
ment  capabilities. 

GroupWise  5.0,  due  later  this 
summer,  is  a  significant  release: 
It  is  the  first  client/server  ver- 

Unify  jumps  on 
Java  bandwagon 

By  John  Robinson 

San  Jose,  Calif. 

Unify  Corp.  last  week  unleashed 
a  tool  designed  to  let  developers 
generate  Java  code  for  applica¬ 
tions  that  run  on  both  Web  and 
non-Web  clients  and  servers. 

Vision/Web,  when  used  with 
the  latest  release  of  Unify’s 
Vision  application  development 
environment,  generates  Java 
code  without  requiring  any  Java 
programming,  the  company 
said. 

Developers  need  only  create 
applications  in  the  Vision  envi¬ 
ronment  with  thejava  guidelines 
function  selected,  and  Vision  will 
generatejava  applets  for  browser 
clients  and  Vision  code  for  all 
other  clients,  said  Tony  Lacy- 
Thompson,  director  of  product 
marketing. 

Vision/Web  clients  also  use 
the  Common  Object  Request 
Broker  Architecture-compliant 
Internet  Inter-ORB  Protocol, 
enabling  multistep  client/ server 
transactions  over  HTTP  and 
reducing  network  traffic,  he 


sion  of  the  messaging  and  group- 
ware  system.  Like  previous  ver¬ 
sions,  it  brings  together 
electronic  mail,  group  schedul¬ 


ing  and  to-do  lists. 

Beta  tester  Jim  Shaw,  opera¬ 
tions  manager  atCompNet,  Inc., 
a  systems  integrator  in  Burbank, 
Calif.,  said  tighter  integration 
between  GroupWise  and  NDS 


said. 

Vision  3.0,  which  the  com¬ 
pany  also  announced  last  week, 
boasts  advanced  partitioning 
capabilities,  including  repli¬ 
cated  applications  services  that 
enable  parallel  operations  on 
different  machines.  It  also 
includes  load-balancing  and  fail¬ 
over  capabilities  for  mission- 
critical  applications. 

In  addition,  Vision  3.0 
includes  support  for  OLE,  Win- 


makes  the  software  easier  to 
manage.  He  said  all  GroupWise 
administration  —  including  the 
management  of  messages,  end 
users  and  gateways  —  can  now  be 
done  from  NW  Admin,  Net¬ 
Ware’s  graphical  administration 
tool. 

Previously,  GroupWise  ad¬ 
ministration  was  done  using  a 
combination  of  a  DOS-based 
utility  and  NW  Admin.  Tasks 
such  as  adding  gateways  were 
cumbersome  because,  though 
administrators  could  manage 
user  access  to  the  gateway  from 
NW  Admin,  they  had  to  install 
the  gateway  and  create  links  to 
other  mail  systems  using  the 
DOS  utility,  Shaw  said. 

In  addition,  creating  new 
GroupWise  user  accounts  from 
NDS  will  be  easier  in  Version  5.0. 
“If  you’re  adding  a  new  user  on 
the  NDS  side,  you  can  click  a  but¬ 
ton  and  a  GroupWise  account 
will  automatically  be  created,” 


dows  95,  OS/2  Warp  and  DB2  on 
OS/2,  AIX,  MVS  and  AS/400. 
Previously,  the  software  sup¬ 
ported  Windows  3.1,  Windows 
NT,  Macintosh  and  Unix. 

Vision/Web  costs  .$17,000  per 
develpment  site  and  will  ship  in 
November.  Vision  3.0,  scheduled 
to  ship  in  August,  is  priced  at 
$7,200  per  development  license 
for  the  first  five  licenses.  Addi¬ 
tional  licenses  cost  $4,995. 

©Unify:  (408)  467-4500. 


said  Angie  Jacobs,  lead  user  ser¬ 
vices  specialist  at  Auburn  Uni¬ 
versity  in  Alabarpa,  which  is  a 
beta  site  for  the  software. 

Beta  tester  Brandon  Heess, 
network  administrator  for  oper¬ 
ations  at  San  Diego-based  Intuit, 
Inc.,  said  GroupWise  5.0  affords 
more  flexibility  in  the  way  post 
offices  are  set  up.  The  company 
is  looking  to  migrate  about  1,000 

•  Grab  more  info  on  Network 
World  Fusion,  including: 

— •  New  GroupWise  pricing 

— •  A  look  at  groupware 
interoperability 

— •  Articles  on  migrating  to 
client/server  messaging 

Select  News+  then  Client/Server 
Applications. 


users  at  that  location  away  from- 
Lotus  Development  Corp.’s 
cc:Mail.  “You  can  setup  the  post 
offices  so  that  it’s  easier  to  isolate 
problems  and  fewer  users  are 
affected  when  you  do  mainte¬ 
nance,”  Heess  said. 

“GroupWise  5.0  has  a  lot  of 
features  we’ve  been  asking 
Novell  for,”  said  beta  tester  Jeff 
Peltier,  senior  programmer  ana¬ 
lyst  for  distributed  system  ser¬ 
vices  at  the  Sabre  Group,  a 
subsidiary  of  American  Airlines 
in  Fort  Worth ,  Texas. 

Specifically,  the  ability  to 
exploit  TCP/IP  as  the  client-to- 
server  protocol  means  that 
Sabre  will  not  have  to  send  traffic 
based  on  the  more  bandwidth- 
hungry  IPX/SPX  protocol 
across  its  WAN  when  it  moves 
about  12,000  users  to  Group- 
Wise. 

Peltier  added  that  Sabre  will 
exploit  the  shared  folders  and 
document  management  capabil¬ 
ities  in  Version  5.0  to  more  effi¬ 
ciently  disseminate  information 
as  part  of  a  daily  electronic  publi¬ 
cation  sent  to  all  employees. 

“Currendy,  we’re  sending  a 
mail  message  and  attachment  to 
every  user.  The  shared  folders 
and  documents  will  allow  us  to 
put  it  out  there  one  time  where 
users  can  access  it,”  he  said.  H 


GROUPWISE  BETA  USER  FEEDBACK 

“The  user  interface  has  been  improved  a  lot.  It  used  to  be  that  every  time 
you  did  something,  [GroupWise]  brought  up  a  new  window  on  the  screen. 
Now  it  is  more  tightly  integrated  [ through  its  Universal  client].  ” 

Jeff  Peltier,  Sabre  Group 

“The  only  other  messaging  system  that  has  anywhere  near  the  integration 
with  an  operating  system  is  [Microsoft]  Exchange,  and  it  is  behind 
[GroupWise].” 

Jim  Shaw,  CompNet 

“The  single  point  of  administration  [for  GroupWise  and  Novell  Directory 
Services]  makes  my  job  as  a  network  administrator  easier.  ” 

Brandon  Heess,  Intuit 


Vision  3.0  applications  such  as  customer  ordering  can  now  be  accessed  overthe  Web. 
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iHARED  LOGIC 

!  tappy  anniversary,  IBM  and  Lotus 


;?Ci|  f  s  been  about  a  year  since  IBM 
t  |  bought  Lotus  Development  Corp., 
P  I  making  it  a  good  time  to  examine 
U  how  successful  the  marriage  has 
been  so  far. 

The  companies  got  off  on  the  right 


foot,  designating  SmartSuite,  Notes  and 
cc:Mail  as  strategic  products  and  killing 
off  duplicate  products  at  the  parent  com¬ 
pany.  Anything  else  would  have  been  a 
mistake,  resulting  in  wasted  resources  and 
marketplace  confusion.  Focusing  re¬ 


sources  on  Notes  and  cc:Mail  has  allowed 
these  products  to  flourish  while  position¬ 
ing  IBM  as  a  player  —  at  last — in  the  LAN 
electronic  mail  and  groupware  arena. 

In  addition  to  making  the  right  strate¬ 
gic  choices,  IBM  and  Lotus  have  been 
working  to  exploit  the  synergies  between 
their  respective  product  lines.  After  just 
one  year,  one  can’t  expect  too  much,  but 
already  a  Notes  link  to  IBM  MQ  Series 
middleware  and  a  few  new  Notes  data 


Get  affordable  ATM  network  access  with  the 
AS 2000  universal  platform  solution 


Deciding  how  to  access 
ATM  network  services? 

Then  do  like  Dave.  Use 
Verilink’s  AS2000. 

Because  networks  built  on 
the  AS2000  platform  can 
take  advantage  of  the 
AS2700  — Verilink’s  sec¬ 
ond  generation  ATM 
access  solution.  It’s  the 
industry  leader  in  scalabili¬ 
ty.  And  the  only  access 
system  that  provides  ATM 
over  Tl/El,  NxTl/El,  and  T3/E3  facilities. 

just  ask  Dave.  The  AS2000  provides  the  optimal  solution  in 
a  single  compact  system.  And  its  universal  platform  gives 
"  -a  maximum  flexibility  to  design  your  network.  From 
inverse  multiplexing,  Tl,  El,  SRDM,  and  frame  relay  to 
SMDS,  FT1,  ATM,  embedded  SNMP,  and  voice  capabilities. 


Simply  add  a  module  and 
you  can  launch  voice, 
video,  LAN  internetwork¬ 
ing  and  multimedia  appli¬ 
cations  side  by  side. 
There’s  always  room  for 
new  technologies. 

The  AS2000.  The  most 
cost-efficient  way  to  build 
your  network,  protect  your 
investments,  and  meet 
tomorrow’s  challenges 
head  on.  All  backed  by  a  5-year  warranty.  For  the  full  story, 
call  1.800.VERILINK.  Or  look  for  us  on  the  World  Wide 
Web:  http://www.verilink.com. 


VERILINK 


Vcrilink  Corporation.  145  Baytcch  Drive,  San  Jose,  CA  95134-  Telephone  number:  408.945.1199.  Fax  number:  480.262.6260. 


pumps  have  been  developed  to  follow 
through  on  avision  of  Notes  front-ending 
the  enterprise  through  a  diverse  array  of 
LAN-based  and  remote  clients. 

This  vision  combines  Notes’  strength 
as  an  enterprise  workgroup  server  with 
IBM’s  strength  in  enterprise  data  reposi¬ 
tories,  transaction  processing  systems  and 
legacy  applications. 

IBM  is  also  establishing  sales  force 
incentives  to  sell  both  IBM  and  Lotus 
products,  as  well  as  investigating  opportu¬ 
nities  to  integrate  SoftSwitch  Central  with 
other  IBM  products.  However,  when  deal¬ 
ing  with  IBM  on  large  enterprise  cli¬ 
ent/server  messaging  buys,  the  process 
still  feels  a  bit  like  working  with  three  com¬ 
panies:  Lotus  for  Notes,  SoftSwitch  for 
gateways  and  IBM  for  hardware. 

With  Notes,  SoftSwitch,  cc:Mail  and 
IBM’s  lock  on  the  enterprise,  IBM/Lotus 
spans  three  gen¬ 
erations  of  elec¬ 
tronic  messag¬ 
ing  technology 
and  is  clearly  the 
market  leader. 

However,  IBM/ 

Lotus  is  a  rela¬ 
tively  weak  lead¬ 
er,  under  con-  Daniel  Blum 
stant  attack 

from  Microsoft  Corp.  on  the  one  hand, 
and  an  emerging  generation  of  Inter¬ 
net/intranet  messaging  and  groupware 
vendors  on  the  other. 

Looking  to  the  future,  it’s  clear  that 
this  market  leader  cannot  afford  to 
stand  still.  IBM’s  strategy  is  to  simulta¬ 
neously  make  Notes  the  best  distributed 
Web  publishing  environment  in  the 
industry  and  the  best  solution  for  inter¬ 
working  with  legacy  systems. 

Notes’  momentum  remains  strong, 
affording  IBM/Lotus  tremendous  oppor¬ 
tunities.  However,  Lotus  clearly  senses  the 
danger  that  Notes  may  lose  ground  be¬ 
cause  of  its  age  and  proprietary  architec¬ 
ture.  To  hedge  its  bets,  the  company  has 
announced  a  line  of  Domino  II  Servers,  to 
be  built  entirely  on  Internet  standards 
and  protocols,  including  TCP/IP,  HTTP 
and  the  Simple  Mail  Transfer  Protocol. 

It  is  significant  that  Lotus  may  be  mov¬ 
ing  toward  promoting  Domino  (now  a 
code  name)  as  a  new  brand;  that  is,  some¬ 
thing  more  than  another  tentacle  on  the 
octopus  called  Notes. 

IBM  is  also  hedging  its  bets,  not  relying 
on  Notes  as  its  only  channel  to  the  Inter¬ 
net.  Big  Blue  will  resell  the  Netscape  Com¬ 
munications  Corp.  Web  server  on  the 
RS/ 6000,  and  also  offer  its  own  Internet 
Connection  Servers  on  the  Solaris,  HP- 
UX,  Windows  NT  and  OS/2  platforms.  In 
addition,  IBM  is  an  active  Java  player. 

A  year  may  not  be  a  long  enough  time 
period  by  which  to  judge  a  merger  or  a 
marriage,  but  if  one  considers  a  mixture 
of  common  interests  and  independence 
to  be  healthy,  then  Lotus  and  IBM  seem  to 
be  a  good  couple. 

Blum  is  a  principal  at  Rapport 
Communication,  a  consultancy  that  focuses 
on  messaging,  groupware  and  electronic 
commerce.  He  can  be  reached  at 
dblum@interramp.com. 
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Special  Focus 


E  W  A  E  1 


Microsoft  is  getting  into  the  middle  again 

And  why  not?  Demand  for  middleware  is  on  the  rise,  and  rivals  IBM  and  Digital  are  already  in  the  market. 


and  an  interface  to  MQSeries. 

“DEC  understands  distrib¬ 
uted  computing,”  Eustis  said. 
“DECmessageQ  is  a  strong  con¬ 
tender.” 


By  John  Cox 

Microsoft  Corp.  is  getting  ready 
to  crash  another  party. 

Novell,  Inc.  knows  how  it  feels 
to  have  the  Redmond,  Wash., 
party  animal  swing  by  unexpect¬ 
edly,  as  do  Internet  upstarts  that 
have  watched  Microsoft  stroll 
into  their  gala  sociably  late  only 
to  become  the  life  of  the  party. 

Now  message-oriented  mid¬ 
dleware  vendors  and  customers 
will  have  their  turn,  as  Microsoft 
has  added  the  middleware  mar¬ 
ket  to  its  busy  social  calendar. 

“Microsoft  will  reshape  the 
market,”  said  Roy  Schulte,  vice 
president  of  system  software 
technologies  at  market  research 
firm  Gartner  Group,  Inc.  in 
Stamford,  Conn. 

This  is  despite  the  fact  that 
the  company  has  not  even 
announced  a  product  and  may 
not  have  one  out  until  1998,  ana¬ 
lysts  said. 

But  the  fast-growing  middle¬ 
ware  market  is  young  and 
impressionable.  Both  the  role 
that  middleware  will  play  in  cor¬ 
porate  networks  and  the  compa¬ 
nies  that  will  supply  middleware 
products  have  changed  con¬ 
stantly  since  the  market 
emerged  several  years  back.  So 
there  is  no  reason  to  think  Micro¬ 
soft  won’t  be  able  to  have  as  big 
an  impact  on  the  middleware 
market  as  it  has  in  others. 

Message-oriented  middle¬ 
ware  creates  a  system  for  applica¬ 
tions  to  interact  with  each  other 
by  exchanging  messages  over  a 
network.  Typically,  these  asyn¬ 
chronous  middleware  products 
offer  services  to  make  sure  mes¬ 
sages  are  delivered,  even  in  the 
face  of  network  outages. 

Increasingly,  middleware  is 
being  seen  as  a  way  to  bridge  new 
distributed  client/server  appli¬ 
cations  with  existing  mainframe 
ones.  Even  more  recently,  MIS 
managers  have  seen  messaging 
middleware  as  a  way  to  bring 
higher  reliability  and  more 
robust  application  services  to  the 
Internet. 

Swooping  in  with  Falcon 

This  all  may  fit  nicely  with 
Microsoft’s  plans  to  offer  a  mid¬ 
dleware  product  that  differs 
from  those  currently  on  the  mar¬ 
ket. 

Microsoft’s  product,  code- 


named  Falcon,  is  expected  to 
enter  beta  testing  late  this  sum¬ 
mer,  according  to  analysts  who 
have  been  briefed.  But  Microsoft 
has  not  officially  announced  an 
offering  to  date. 

The  software  is  not  expected 
to  be  delivered  as  a  stand-alone 
product,  but  rather  as  an  exten¬ 
sion  to  the  company’s  Distrib¬ 
uted  Component  Object  Model 
(DCOM)  technology.  DCOM 
lets  COM  objects,  such  as  OLE 
and  ActiveX  controls,  interact 
over  a  network  and  is  a  key  tech¬ 
nology  in  Microsoft’s  effort  to 
help  companies  build  distrib¬ 
uted  applications. 


You  can  bank  on  it 


Banks  and  financial  services 
companies  have  been  among  the 
most  advanced  users  of  message- 
oriented  middleware.  Here  are 
some  of  the  key  benefits  of  the 
technology  reported  by  MIS 
managers  at  these  companies: 

►  Eliminates  the  need  for  applications 
to  wait  for  a  response. 

►  Messages  are  transmitted  reliably  via 
queues  even  if  a  link  is  broken. 

►  When  a  failed  system  comes  back  up, 
so  do  messages. 

►  Price  and  performance  are  favorable, 
compared  with  synchronous  messaging. 

►  Allows  interoperability  among  multiple 
platforms  at  the  same  time  (or  almost 
the  same  time). 

►  Gives  legacy  systems  new  life. 

SOURCE:  WINTERGREEN  RESEARCH,  LEXINGTON,  MASS. 

Falcon  will  introduce  an  asyn¬ 
chronous  message  queuing- 
based  technique  to  DCOM, 
which  is  currently  based  on  a  syn¬ 
chronous  remote  procedure  call 
technique  that  involves  issuing 
requests  and  waiting  for  answers 
to  be  returned. 

Falcon  is  also  expected  to  use 
Microsoft’s  emerging  OLE 
Transaction  Service.  This  is  the 
same  service  that  will  be  used  by 
Microsoft’s  SQL  Server  database 
and  Viper  transaction  process¬ 
ing  monitor. 

“Microsoft  will  have  the  same 
transaction  manager  running 
across  three  different  middle¬ 
ware  products,”  Schulte  said. 
“This  will  make  the  message-ori¬ 
ented  middleware  part  of  an 
underlying,  integrated  middle¬ 
ware  infrastructure  rather  than 
an  add-on  product.” 


But  a  plan  is  a  long  way  from  a 
product.  Schulte  and  others  say 
there  is  a  good  chance  Falcon 
will  be  delayed  into  1999. 

Stiff  competition 

Even  if  Microsoft  delivers  a 
strong  middleware  product,  the 
company  will  have  its  work  cut 
out  for  it  since  the  market  is 
already  inhabited  by  the  likes  of 
IBM  and  Digital  Equipment 
Corp. 

These  two  companies  have 
risen  to  the  top  amid  an  industry 
shakeout  among  some  of  the 
market’s  smaller  players.  The 
consolidation  included  Covia 
Technologies,  Inc.  withdrawing 
from  the  market  last  fall;  Hori¬ 
zon  Strategies,  Inc.  mergingwith 
Momentum  Software  Corp.;  and 
Sybase,  Inc.  buying  a  small  mes¬ 
saging  vendor  to  extend  its  grow¬ 
ing  middleware  line. 

“This  is  a  classic  market 
shakeout,”  Schulte  said.  “The 
pioneers  who  innovated  and 
brought  products  to  market  are 
being  swallowed  up  by  compa¬ 
nies  with  stronger  financials  and 
marketing  positions.  ’  ’ 

The  strongest,  by  far,  is  con¬ 
sidered  to  be  IBM.  Its  MQSeries 
product  now  has  the  lion’s  share 
of  the  middleware  market. 

“Over  the  last  six  to  nine 
months,  IBM  has  made  a  full- 
court  press  for  messaging,”  said 
Rich  Evans,  vice  president  of 
enterprise  data  center  strategies 
at  META  Group.,  Inc.,  a  Stam¬ 
ford,  Conn.,  consultancy. 
“They’ve  finally  got  some  fairly 
high  transaction  solutions  that 


work  and  can  be  compared  with 
transaction  processing  moni¬ 
tors.” 

IBM  has  been  extending  MQ 
Series  to  support  an  array  of  key 
desktop  clients,  most  recently 


Lotus  Development  Corp.’s 
Notes.  With  the  Lotus  Link 
option,  developers  can  link  host 
data  with  Notes-based  applica¬ 
tions  and  workflow. 

‘  ‘  IBM  is  making  a  big  effort  to 
provide  interoperability  across 
every  platform,”  said  Susan  Eus¬ 
tis,  president  of  WinterGreen 
Research,  Inc.,  a  Lexington, 
Mass.,  market  research  company 
that  recently  published  a  messag¬ 
ing  market  study  based  on  inter¬ 
views  with  MIS  managers. 
“[Interoperability  is]  what  the 
market  will  go  for.  ” 

Digital’s  DECmessageQ  is 
another  likely  survivor.  The  5- 
year-old  product  is  considered 
solid  by  most  users.  Digital 
released  Version  3.2  in  April, 
which  boasts  higher  perfor¬ 
mance,  MVS  mainframe  support 


Good  products,  vendors  needed 

The  industry  shakeout,  result¬ 
ing  in  a  set  of  mature  products  in 
the  hands  of  a  smaller  group  of 
stronger  vendors,  is  happening 
at  a  critical  time.  More  MIS  man¬ 


agers  are  becoming  aware  of 
messaging’s  benefits  as  they 
explore  ways  to  support  growing 
client/ server  applications. 

“What’s  driving  the  market 
are  the  MIS  groups,”  Eustis  said. 
“They  have  to  hook  their  main¬ 
frames  to  their  distributed  [cli¬ 
ent/server]  environments.  And 
they  have  to  interconnect  the 
distributed  systems. 

Messaging  middleware  brings 
an  array  of  mainframe-like  fea¬ 
tures  for  protecting  data  integ¬ 
rity  to  the  client/server  market. 

“You  don’t  want  your  data 
just  sent  out  to  customers  and 
business  partners  under  E- 
mail,”  she  said.  “You  need  fea¬ 
tures  that  mimic  the  aura  of  the 
mainframe,  like  queueing  and 
the  ability  to  deliver  information 
once  and  only  once.”  ■ 


Middleware  upgrades  debut 

Momentum  Software  Corp.  and  Talarian 
Corp.  last  week  separately  announced 
enhancements  to  their  message-ori¬ 
ented  middleware  offerings. 

Momentum,  based  in  Englewood, 
N.J.,  rolled  out  Queue-Burst,  an  add-on  to  its  X 
IPC  middleware  that  provides  faster  connections 
between  applications. 

Queue-Burst  uses  a  “read-ahead”  algorithm 
that  anticipates  requests  for  data  and  starts  mov¬ 
ing  data  between  applications  before  it  is  even 
requested.  Administrators  may  define  the 
amount  of  packets  that  are  cached  at  a  receiving 
application. 

Talarian,  based  in  Mountain  View,  Calif.,  took 
the  wraps  off  SmartSockets  4.0,  a  more  scalable 


version  of  its  middleware  that  exploits  a  hierar¬ 
chical  namespace  and  can  route  messages 
dynamically.  It  eliminates  the  need  to  predefine 
routes  between  clients  and  servers,  enabling 
applications  to  be  routed  along  the  best  avail¬ 
able  path  atany  point  in  time. 

SmartSockets  4.0  also  includes  improved 
security.  In  addition  to  encrypting  messages,  it 
can  now  enforce  authentication  of  applications 
and  users.  The  product  also  includes  an  open 
interface  that  lets  users  support  more  network 
protocols.  Queue-Burst  is  free  with  Momen¬ 
tum’s  X  IPC  middleware  and  is  available  now. 
Smart  Sockets  4.0  costs  $  16,000  for  a  developer’s 
seat  and  20  connections. 

Contact  Momentum  at  (201)  871-0077  and 
Talarian  at  (415)  965-8050. 

— Barb  Cole 


GnytSOmyiilVhi 

Total  revenues  for  message-oriented  middleware. 

1994  $52  j  (in  millions  of  dollars) 


1998 

SOURCE:  STANDISH  GROUP  INTERNATIONAL,  DENNIS,  MASS. 


$334 


$473 
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Don’t  buy  a  false  sense  of  security. 

lus — the  first  and  only  multiprotocol  firewall, 


i<jEight  cmt  of  ten  breaches  in  network  security  are  inside  jobs.  Yet  conven- 
,  tional  firewalls  protect  only  against  outside  threats.  Fire  Wall/Plus™  is  the  first 
solution  to  filter  all  major  network  protocols — not  just  IP.  So  you  can  defend 
.  against  the  Internet  hackers  who  want  to  get  inside  your  network — and, 
,  even  better,  against  the  Intranet  hackers  who  are  already  there.  Call  today  for 
..a  hee,  full-function  evaluation  copy  of  Fire  Wall/Plus,  or  download  it  from 
'our  Web  site.  Because  you  shouldn’t  have  to  pay  twice  for  your  mistakes. 


NETWORK-1 

Software  and  Technology,  Inc. 


1-800-NETWRK1,  EXT.  88 
www. network  -  1  .com 


Briefs 

■  Coast  Software,  Inc.  has 

started  shipping  Coast  WebMas¬ 
ter,  a  $349  Web  site  manage¬ 
ment  tool  that  can  be  used  to 
identify  and  repair  broken  links, 
as  well  as  to  provide  perfor¬ 
mance  reports  and  statistics.  It 
runs  on  Windows  95  and  Win¬ 
dowsNT. 

Coast  Software:  ( 613)  567- 
3201. 

■  In  an  effort  dubbed  Project 
Bedrock,  Sun  Microsystems, 
Inc.  and  Network  Imaging 
Corp.  (NIC)  said  they  have  inte¬ 
grated  Sun’s  SunScreen  encryp¬ 
tion  and  authentication 
firewall  technology  into  NIC’s 
IView  and  WebMOM storage, 
retrieval  and  management  sys¬ 
tem.  This  technology  allows  cor¬ 
porations  to  share  multimedia 
information  on  a  secured  basis. 
Lockheed  Martin  Information 
Systems  and  Technology  will  act 
as  a  systems  integrator  for  com¬ 
panies  using  Project  Bedrock. 

UFour  Australian  banks  — 

the  Australia  and  New  Zealand 
Banking  Group,  the  Common¬ 
wealth  Bank  of  Australia,  the 
National  Australia  Bank  and  the 
Westpac  Banking  Corp.  —  have 


formed  a  joint  venture  called 
Mondex  Australia  to  bring  the 

Mondex  electronic  cash 
smartcard  to  Australia. 

■  Tumbleweed  Software 
Corp.  has  released  a  new  ver¬ 
sion  of  its  portable  file  for¬ 
mat  software,  Envoy  Plug-In  for 
Netscape  Communications 
Corp.  ’s  Navigator.  With  its  added 
support  for  Netscape’s  LiveCon- 
nect  architecture,  the  updated 
plug-in  can  work  seamlessly 
with  Java  applets.  Tumbleweed 
is  also  in  beta  with  a  plug-in  for 
the  Microsoft  Explorer  browser 
with  ActiveX  technology.  The 
product  is  available for free  at 
http://www.  twcorp.  com. 
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Covering:  Internet  Technologies  and  Services 
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Scripting  languages  go  toe-to-toe 

Microsoft  and  Netscape  vie  to  get  application  software  vendors  on  their  side. 


Netwciid'WoHd 


By  Ellen  IVIessmer 
and  Carol  Sliwa 

The  next  battle  in  the  Micro¬ 
soft/Netscape  war  for  theWorld- 
Wide  Web  could  be  over 
scripting  languages,  namely 
Visual  Basic  for  Applications  vs. 
JavaScript. 

Scripting  languages 
give  developers  a  way  to 
extend,  link  and  cus¬ 
tomize  applications. 

But  developers  say 
there  are  too  many 
scripting  languages  for 
too  many  applications, 
forcing  them  to  con¬ 
stantly  learn  new  ones. 

Not  surprisingly, 
Microsoft  and  Netscape 
are  now  out  to  snare  the  corpo¬ 
rate  software  developer  by  get¬ 
ting  the  big  application 
developers  to  support  their 
respective  scripting  languages  in 
end-user  products,  including 
’Net-enabled  tools. 

So  far,  progress  has  been  slow. 
Currently,  Visual  Basic  for  Appli¬ 
cations,  which  includes  Visual 
Basic  Script,  resides  in  only  a 
handful  of  Microsoft  applica¬ 
tions,  including  Excel  and  Pro¬ 
ject.  But  just  last  month, 
Microsoft  began  licensing  its 
Visual  Basic  Application  Edition 
5.0  with  Internet  ActiveX  con¬ 
trols  to  software  developers  to 
embed  in  applications.  This 
scheme  would  turn  these  pack¬ 
ages  into  customizable  develop¬ 
ment  platforms  for  anyone 
accustomed  to  Visual  Basic. 

Eight  companies,  including 
Adobe  Systems,  Inc.,  NetMan- 
age,  Inc.  and  SAP  AG,  said  they 
have  licensed  the  Visual  Basic 
Application  Edition. 

Netscape  is  seeking  to  garner 
the  same  industry  support  for  its 
scripting  language.  In  fact,  the 
company  is  now  poised  to 
announce  licensees  for  its  Java¬ 
Script,  sources  said. 

But  unlike  Microsoft,  Net¬ 
scape  does  not  intend  to  charge 
for  embedding  JavaScript  in 
end-user  applications,  sources 
said.  Netscape  already  includes 
JavaScript  in  its  Navigator 
browser  and  LiveConnect  tool 
kit.  JavaScript  is  generally  used 
for  creatingjava-enabled  HTML 
pages. 


Rational  Software’s 

Booch 


Can  JavaScript  and  Visual 
Basic  go  head-to-head?  Some 
develo  pe  rs  wonder. 

“There  is  a  need  for  a  script¬ 
ing  language  across  applica¬ 
tions,  and  right  now,  Microsoft 
and  Netscape  are  forging  a  way 
to  do  that,”  said  Grady 
Booch,  chief  scientist  at 
Santa  Clara,  Calif  .- 

based  programming 
toolkit  maker  Rational 
Software,  Inc.  “But  for 
Netscape,  the  two  chal¬ 
lenges  are  how  do  they 
break  what  they’re  fac¬ 
ing  in  the  Visual  Basic 
juggernaut  and  how  do 
they  make  money  if  it’s 
free.” 

Programmers  are  unduly  bur¬ 
dened  with  having  to  learn  dif¬ 


ferent  scripting  languages,  and 
there  is  a  need  for  a  general-pur¬ 
pose,  cross-application  scripting 
standard,  said  Philip  Meese,  a 
developer  at  New  York-based 
Mercury  Technologies,  Inc., 
which  has  been  writingjava  code 
forfinancial  institutions. 

Either  Visual  Basic  or  Java¬ 
Script  could  potentially  become 
the  lingua  franca  of  scripting  — 
though  JavaScript  seems  more 
clearly  in  line  with  the  cross-plat¬ 
form  nature  of  Java,  Meese  said. 
However,  the  way  that  applica¬ 
tion  vendors  cast  their  votes  will 
countfor  a  lot,  he  added. 

Some  vendors  are  interested 
inJavaScript. 

“As  far  as  Oracle  is  con¬ 
cerned,  the  theme  is  open,  open, 
open,”  said  Milton  Howard, 


Download  papers  about  and 
examples  of  JavaScript  and 
Visual  Basic  for  Applications 
from  Network  World  Fusion 


(http://www.nwfusion.com) 


Select  News*  then 
Intranets  &  the  'Net. 


senior  marketing  manager  at 
Oracle  Corp.  “And  JavaScript 
fits  thatdescription.” 

JavaScript  is  popular  for  Web 
sites,  said  David  Smith,  director 
of  Internet  strategy  at  Gartner 
Group,  Inc.  But  in  its  current 
form,  JavaScript  is  not  as  easy  to 
use  as  Visual  Basic,  Smith  said, 
and,  therefore,  may  find  it  tough 
to  win  over  MIS  departments. 
He  added  that  JavaScript  also 
seems  to  produce  some  very  slow 
pages  on  the  Web.  ■ 


Active  Software  blends  legacy  applications  with  Web 


By  Doug  Barney 

Mountain  View,  Calif. 

When  it  comes  to  the  Internet, 
Sun  Microsystems,  Inc.  is  one  of 
the  hottest  games  in  town.  But 
Jim  Green  and  Rafael  Bracho 
were  bitten  by  the  start-up  bug 
and  left  the  powerhouse  to  start 
Active  Software,  a  small  com¬ 
pany  that  aims  to  put  a  browser 
face  on  corporate  data. 

As  part  of  that  effort,  Active 
last  week  announced  Active  Web, 
a  $4,995  development  system 
that  includes  a  Java-enabled 
fourth-generation  language  for 
Web  programming,  links  to 
back-end  databases  and  a  mes¬ 
sage-queuing  system  that  feeds 
information  to  multiple  servers. 

The  core  of  the  product  is 
Active  Information  Broker, 
which  mediates  the  flow  of  data 
between  information  sources 
and  the  resources  that  consume 
that  information. 

The  broker  works  with  Active- 
Web  adapters,  which  translate 
the  native  information  for¬ 
mats  to  the  broker’s  common 
format.  The  first  round  of 
adapters  will  focus  on  SQL- 
based  databases,  such  as  those 
from  Oracle  Corp.,  Sybase,  Inc. 
and  Informix  Software,  Inc. 
Other  adapters  are  planned 
for  COBOL,  C  and  Smalltalk- 


based  applications. 

The  Solaris  or  NT-based 
Information  Broker  server  soft¬ 
ware  then  ensures  that  informa- 


Web,”  said  Stephen  MacDonald, 
president  and  chief  executive 
officer  of  Active. 

Active  could  be  mining  a  hot 


Active  Software  builds  iegacy/Web  bridges 


ActiveWeb  servers  draw  data  from  structured  databases,  translate  it  into 
Web-readable  formats  and  distribute  it  to  end  users. 


The  internet  or 
intranet 


SOURCE:  IDC,  FRAMINGHAM.  MASS. 


i 

Other 

application 

host  (e.g. 

MVS,  VMS) 

tion  from  browers  or  back-end 
databases  is  sent  to  all  appropri¬ 
ate  devices. 

The  development  environ¬ 
ment  includes  Visual  Java,  a 
browser-based  graphical  user 
interface  (GUI)  builder,  and 
Query  Editor  for  accessing  data¬ 
bases.  ActiveWeb  will  ship  this 
summer. 

Active  hopes  the  combina¬ 
tion  of  a  GUI  builder,  data  trans¬ 
lation  technology  and 
communications  middleware 
will  win  customers  over.  “Our 
purpose  in  life  is  to  extend  exist¬ 
ing  applications  out  to  the 


area.  According  to  International 
Data  Corp.  in  Framingham, 
Mass.,  nearly  half  of  all  compa¬ 
nies  hope  to  build  Internet- 
based  database  applications  by 
the  end  of  next  year. 

Active  maintains  this  writing 
has  long  been  on  the  wall.  “The 
frequent  contact  [companies 
have]  with  customers  is  through 
the  Web  browser,”  according  to 
Jim  Green,  chairman  and 
cofounder  of  Active.  Green  was 
manager  of  Sun’s  distributed 
objects  program.  Green’s  part¬ 
ner,  Bracho,  was  a  lead  architect 
at  Sun.  ■ 
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New  Version 


1 12  new  enhancements 
including: 

Export  to  GIF  and  JPEG 
to  create  Web  pages 
►  Completely  Windows  95/  ^1 
Windows  NT  compatible 
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■  5*  35' 


Effective  operation  of  your  enterprise  network  is  mission  critical.  Effective  documentation 
about  your  network  is  equally  mission  critical.  NetDraw®  and  NetDraw  Plus  will  help  you 
diagram  and  document  your  network  infrastructure  quickly,  effectively  and  professionally. 
In  fact,  NetDraw  makes  your  diagrams  intense. 

NetDraw  Plus  v2.0  integrates  a  powerful,  comprehensive  library  of  over  1,100  highly 

detailed  networking  images  into  a  robust 
Windows'"  drawing  application. 

□rag  and  Drop  the  images  you  need  right  from  the  on-screen  templates  onto 
your  drawing.  In  full  color  and  richly  detailed,  NetDraw  will  help  you  prepare 
professional  diagrams  and  presentations.  Choose  from  hundreds  of  vendor-specific  images 
or  from  hundreds  more  general  network  images  and  symbols.  We  even  include  complete 
map  libraries  to  diagram  your  network  geographically.  Over  1,100  total  images! 

Smart  Drawings"  make  the  difference.  All  NetDraw  images  have  intelligence  built 
in.  Preset  line  connect  points,  text  handling  and  image  sizing  properties  make  drawing 
your  network  a  snap.  And  since  NetDraw  remembers  how  your  component  images  are 
connected,  you  can  move  them  around  without  redrawing  a  single  line!  You  can  also  easily 
customize  all  image  properties  to  your  own  needs  and  specifications. 

Multi-Level  diagrams  and  topologies  are  no  problem  with  NetDraw  Plus. 
Define  any  image  or  symbol  to  link  to  any  other  NetDraw  Plus  diagram.  And,  NetDraw 
Plus  supports  Object  Linking  and  Embedding  so  you  can  link  your  NetDraw  diagrams  to 
dociiments  in  other  Windows  applications. 

Priced  at  just  S199.95,  NetDraw  Plus  does  more  than  just  make  your  diagrams  look  good, 
it  makes  them  intense. 


5M  ^  If  you  already  have  a  Windows  drawing  application 

IfciLLl/uir kZmmlwl  or  if  you  work  on  a  Macintosh,  you  too  can  have 

the  power  of  NetDraw.  The  complete  1,100  image  NetDraw  v3.0  clip  art  library  is  available 
separate  from  our  NetDraw  Plus  application  package.  NetDraw  for  Macintosh  comes  in 
both  EPS  and  AI  formats  and  NetDraw  for  Windows  comes  in  Windows  Metafile  format. 
Either  way,  NetDraw  images  are  a  breeze  to  import  into  almost  all  applications. 

Available  now  for  just  $129.95,  the  NetDraw  clip  art  library  provides  you  with  the  most 
comprehensive,  highest  quality  collection  of  network  images  and  symbols  available. 


Order  your  copy  today! 


800-643-4668 

OR  C5Q8]  820-7493 


Dial  our  Fax-Back  infor¬ 
mation  line  at  800-756-9430  for  complete 
product  information  and  an  order  form! 
(When  prompted,  request  document  #10) 


[  E  1  j  E-mail  your  request  for  complete 
information  to  netdraw@idg.geis.com. 

NetworkWorld 


ml  DG 

The  World  of  Information  Technology 


Network  World,  Inc.,  161  Worcester  Road,  Framingham,  MA  01701-9172.  NetDraw*  is  a  registered  trademark 
of  Network  World,  Inc.  SmartDrawings™  is  a  registered  trademark  of  SmartDraw  Software,  Inc.  All  other  brand 
or  product  names  are  trademarks  or  registered  trademarks  of  their  respective  holders. 


NETWORK  DESK 


Network  World  tracks  down 
answers  to  your  questions.  Please 
submit  them  to  Chris  Nerney  via 
phone  at  ( 800 )  622-1 1 08,  Ext.  451,  the 
Internet  at  cnerney@nww.  com  or 
fax  at  (508)  820-1103. 

Be  helpful 

While  you’re  in  the  Help  Desk  confer¬ 
ence  on  Network  World  Fusion,  come 
to  the  aid  of  your  peers.  In  Topic  60, 
someone  is  looking  for  guidance  on 
how  to  deal  with  a  Microsoft  Word 
macro. 

The  user  has  discovered  that  if  you 
use  the  File/Close  command  in  a 
Word  Basic  macro  (Word  for  Win¬ 
dows  6)  to  close  the  document  that 
stores  the  macro  you  are  running,  the 
file  gets  locked. 

In  other  words,  the  N etWare  oper¬ 
ating  system  considers  the  file  still 
held  by  the  user;  other  users  cannot 
save  the  file  until  the  original  user 
exits  Windows.  Also,  if  about  20  users 
do  this  to  the  same  file,  it  gets  locked 
completely — no  other  users  can 
open  it. 

The  user  is  looking  for  solutions, 
short  of  never  closing  the  file  that 
stores  the  macro.  Ifyouhaveone,go 
to  the  Help  Desk  conference  and 
share  your  idea. 

Request  for  more  information 

Another  user,  who  works  at  a  hospi¬ 
tal,  is  in  the  process  of  conducting  a 
vendor  search  and  request  for  pro¬ 
posal  (RFP)  development  for  an 
enterprisewide  electronic  mail  and 
scheduling  package  to  run  on  a  cor¬ 
porate  backbone. 

She  is  looking  for  resources  con¬ 
taining  sample  RFPs  and  any  other 
contacts  on  application  of  E-mail  and 
scheduling  systems  in  health  care 
facilities. 

In  a  recent  issue,  we  ran  a  M anage- 
ment  Strategies  article  on  develop¬ 
ing  an  RFP  for  enterprise  electronic 
mail  backbones  [NW,  June  3,  page 
53). 

In  the  piece,  Joel  Snyder,  a  senior 
partner  at  Opus  One  in  Tucson,  Ariz., 
says  you  need  to  structure  your  RFP 
so  you  get  the  answers  to  questions 
concerning  the  product’s  scalability, 
reliability,  flexibility  and  manage¬ 
ability  characteristics.  But  the  arti¬ 
cle  does  not  provide  an  example 
proposal. 

Ifyou  have  any  references  for  this 
user,  send  an  E-mail  to  cnerney 
@nww.com. 


Technology  Update 

Keeping  Up  with  Network  Technologies  and  Standards 


Knowing  UTP  wiring  basics  can 
boost  local  net  performance 

The  EIA-568-A  standard  for  building  wiring  recognizes  three  catagories  of  UTP  cabling. 

By  William  Stallings 


Fast  LAN  technologies  may  be  all 
the  rage  right  now,  but  100M 
bit/ sec  data  transmissions  would 
go  nowhere  without  the  proper 
wiring. 

Most  office  buildings  are  pre¬ 
wired  with  a  type  of  100-ohm 
twisted-pair  cable  commonly 
referred  to  as  voice-grade.  Be¬ 
cause  voice-grade  twisted  pair  is 
already  installed,  it  is  an  attrac¬ 
tive  alternative  for  use  as  a  LAN 
medium.  Unfortunately,  the 
data  rates  and  distances  achiev¬ 
able  with  voice-grade  twisted  pair 
are  limited. 

In  1991,  the  Electronic  Indus¬ 
tries  Association  published  stan¬ 
dard  EIA-568,  which  specifies 
the  use  of  voice-grade  un¬ 
shielded  twisted  pair  (UTP)  as 
well  as  shielded  twisted  pair 
(STP)  for  in-building  data  appli¬ 
cations.  At  that  time,  die  specifi¬ 
cation  was  felt  to  be  adequate  for 
the  range  of  frequencies  and 
data  rates  —  from  1M  to  16M 
bit/sec  —  found  in  office  envi¬ 
ronments. 

But  as  users  migrate  to  higher 
performance  workstations  and 
applications,  interest  grows  in 
providing  LANs  that  can  operate 
at  speeds  up  to  100M  bit/sec 
over  inexpensive  cable.  The  ELA 
responded  in  1995  by  issuing  a 
new  standard  that  reflects 
advances  in  cable  and  connector 
design  and  test  methods. 

The  new  standard,  called  ELA- 
568-A,  covers  150-ohm  STP  and 
100-ohm  UTP.  It  recognizes 
three  categories  of  UTP  cabling: 
Category  3,  4  and  5  for  UTP 
cables  and  associated  connect¬ 
ing  hardware  for  which  transmis¬ 
sion  characteristics  are  specified 
atup  to  16-,  20-and  100-MHz. 

Of  these,  Category  3  and  Cat¬ 
egory  5  cable  have  received  the 
most  attention  for  LAN  applica¬ 
tions.  Category  3  corresponds  to 
the  voice-grade  cable  found  in 
abundance  in  most  office  build¬ 
ings.  Over  limited  distances  and 
with  proper  design,  data  rates  of 
up  to  16M  bit/sec  can  be 
achieved. 

Category  5,  a  data-grade 


cable,  is  increasingly  being 
installed  in  new  office  buildings. 
Over  limited  distances  and  with 
proper  design,  data  rates  of  up  to 
1 00M  bit/sec  can  be  achieved. 

A  key  difference  between  Cat¬ 
egory  3  and  Category  5  cable  is 
the  number  of  twists 
per  unit  distance. 

Category  5  is  much 
more  tightly  twisted: 

It  typically  has  three 
to  four  twists  per  inch 
compared  to  three  to 
four  twists  per  foot 
for  Category  3.  The 
tighter  twisting 

makes  Category  5 
more  expensive  than 
Category  3  cable,  but 
provides  much  bet¬ 
ter  performance. 

EIA-568-A  speci¬ 
fies  the  expected  per¬ 
formance  of  Category  3  and  5 
UTP,  as  well  as  the  more  expen¬ 
sive  STP  cable.  The  first  parame¬ 
ter  used  for  comparison  —  at¬ 
tenuation  —  is  fairly  straightfor¬ 
ward.  The  strength  of  a  signal 
falls  off  with  distance  over  any 
transmission  medium. 

For  copper  wire  media,  atten¬ 
uation  is  generally  logarithmic 
so  it  is  typically  expressed  as  a 
constant  number  of  decibels  per 
unit  distance.  Attenuation  intro¬ 
duces  three  considerations  for 
the  designer.  First,  a  received  sig- 


Get  more  information  about  LAN  cabling  on 
Network  World  Fusion,  including  links  to: 

►  An  Anixter,  Inc.  guide  to  the 
EIA-568-A  standard 

^  A  cabling  FAQ 

►  A  cabling  forum  run  by  Teldor  Wires 
&  Cables,  Ltd. 

Select  NetRef,  Technology  Resources 
then  LANs/NOSes. 

http://www.nwfusion.com 


nal  must  have  sufficient  magni¬ 
tude  so  that  the  electronic 
circuitry  in  the  receiver  can 
detect  and  interpret  the  signal. 
Second,  the  signal  must  main¬ 
tain  a  level  sufficiently  higher 
than  noise  if  it  is  to  be  received 
without  error.  Third,  attenua¬ 
tion  is  an  increasing  function  of 


frequency. 

The  second  parameter  is 
near-end  crosstalk,  which,  as  it 
applies  to  twisted-pair  wiring  sys¬ 
tems,  is  the  coupling  of  the  signal 
from  one  pair  of  conductors  to 
another  pair.  These  conductors 


may  be  the  metal  pins  in  a  con¬ 
nector  or  wire  pairs  in  a  cable. 
The  near  end  refers  to  coupling 
that  takes  place  when  the  trans¬ 
mit  signal  entering  the  link  cou¬ 
ples  back  to  the  receive 
conductor  pair  at  that  same  end 
of  the  link;  in  other  words,  the 
near-transmitted  signal  is  picked 
up  by  the  near-receive  pair. 

As  might  be  expected,  Cate¬ 
gory  5  is  superior  to  Category  3  in 
these  two  performance  parame¬ 
ters,  and  STP  bests  both.  (Seethe 
accompanying  table  for  the  rec¬ 
ommended  maximum  distances 
for  the  use  of  these  media  at 
given  frequencies.) 

The  EIA-568  standards  have 
been  important  to  the  develop¬ 
ment  of  high-speed  LAN  stan¬ 
dards.  The  EIA-568  media  are 
referenced  in  three  100M 
bit/sec  LAN  standards:  Fast 
Ethernet,  lOOVG-AnyLAN  and 
Copper  Distributed  Data  Inter¬ 
face  (CDDI) . 

The  Fast  Ethernet  specifica¬ 
tion,  100Base-T,  allows  the  use  of 
Category  5  links  consisting  of  two 
twisted  pair.  100Base-T  also 
allows  Category  3,  but  in  this  case 
four  twisted  pair  are  required, 
with  each  pair  only  carrying  25M 
bit/ sec.  Similarly,  lOOVG-Any- 
LAN  can  be  implemented  with 


Category  3  or  Category  5  twisted 
pair. 

CDDI,  which  is  the  copper 
version  of  FDDI,  allows  the  use  of 
Category  5  UTP. 

EIA-568  also  provides  recom¬ 
mended  wiring  installation  prac¬ 
tices  for  use  of  STP  and  UTP  in 
building  wiring.  'JThe  standard  is 
referred  to  as  a  structured 
cabling  system,  and  it  defines  a 
generic  wiring  scheme  that  can 
be  used  in  any  office  building. 

A  structural  cabling  strategy  is 
based  on  the  use  of  a  hierarchi¬ 
cal,  star-wired  cable  layout. 
External  cables,  from  the  local 


telephone  company  and  from 
wide-area  networks,  terminate  in 
an  equipment  room  that  is  gen¬ 
erally  on  the  ground  floor  or  a 
basement  level.  Patch  panels  and 
cross-connect  equipment  in  that 
room  connect  the  external 
cables  to  internal  distribution 
cables. 

EIA-568-A  is  both  a  response 
to  the  needs  for  LAN  systems  and 
a  spur  to  the  development  of 
high-speed  LAN  products.  With 
this  standard  as  a  base,  the  era  of 
100M  bit/sec  LANs  has  arrived. 

Stallings  is  an  independent 
consultant  and  author  of  numerous 
networking  books.  His  latest  is 
Local  and  Metropolitan  Area 
Networks,  Fifth  Edition,  pub¬ 
lished  by  Prentice  Hall.  He  can  be 
reached  at  ws@shore.net. 

Need  information? 

Let  Network  World  provide  a 
quick  primer  on  an  important 
or  emerging  technology.  If 
you  have  an  idea  for  Technol¬ 
ogy  Update,  contact  Beth 
Schultz  by  phone  at  (312)  283- 
0213  or  via  the  Internet  at 
bschultz@nww.  com. 


UP  CLOSE 

Media  type 

Maximum 

recommended  distance 

Going  the 
distance  with 
LAN  media 

Category  3  UTP  with  data 
transmission  at  speeds  up  to 

16M  bit/sec 

Category  5  UTP  supporting 
data  transmission  at  speeds 
up  to  100M  bit/sec 

90  meters 

90  meters 

For  better  LAN 
performance,  follow  the 

STP  supporting  data 
transmission  at  speeds  up 
to  300M  bit/sec 

90  meters 

recommended  maximum 

UTP  for  voice  transmission 

800  meters 

distances  for  these 

62.5  pm  optical  fiber 

2,000  meters 

media. 

Single-mode  optical  fiber 

3,000  meters 
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EDITORIAL  INSIGHTS 


Learning  to  hate  E-mail 

g  ’m  weakened  by  the  summer  heat  and  I  can  only  hope  you’ll 
H  forgive  me  for  tackling  a  subject  of  less-than-heroic  scale. 

My  gripe:  E-mail.  Specifically,  how  I’m  starting  to  hate  this 

■  o-cailed  “productivity”  tool.  At  the  risk  of  sounding  like  I’ve  got 
the  prickly  heat,  here’s  why: 

Sheer  volume.  Managing  E-mail  takes  up  a  bigger  chunk  of 
time  each  day,  and  many  messages  involve  things  the  E-mailer 
ought  to  be  doing  for  him  or  herself.  E-mail’s  a  guiltfree  way  to 
pawn  off  chores  without  having  to  endure  the  baleful  stares 
you’d  get  asking  in  person.  Could  you  find  me  this?  Could  you 
send  me  that?  Sure,  I’ve  got  nothing  else  to  do.  (OK,  I  do  it  too.) 

H  E-mail  as  blow-off.  Can’t  make  the  deadline?  Muffed  that 
assignment?  Drop  ’em  a  message!  E-mail  has  joined  the  fax  and 
voice  mail  as  tools  for  responsibility  avoidance.  (Admit  it,  you 
call  people  during  lunch  hour  hoping  they’re  not  around.) 

When  it  all  goes  south,  just  E-mail  the 
bad  news.  “Call  me  if  you  have  any 
questions!”  Sure.  But  you  won’t  be 
around. 

■  Annoyingly  constructed  messages. 
What’s  more  fun  than  pulling  up  a 
message  with  a  gigantic  header  field 
filled  with  other  addresses?  Just  keep 
paging  down  to  find  the  inconsequential  news.  One  recent  mis¬ 
sive  started  with  three  screens  of  addresses  (145  to  be  exact)  lead¬ 
ing  to  the  news  that,  in  essence,  the  company  had  some  news  it 
was  going  to  release  later.  Thanks! 

But  that  message  was  a  piker  compared  to  a  release  from  Bar¬ 
rier  Island  Realty  with  378  addresses  up  high  and  another  181  at 
the  tail  for  a  grand  total  of 559  addresses.  Quite  a  routing  list  for  a 
5-paragraph  release  about  a  free  vacation  on  the  Outer  Banks  of 
North  Carolina.  (This  is  the  equivalent  of,  say,  a  1,300-square 
inch  piece  of  direct  mail  coming  to  your  house  with  every 
address  in  your  town  on  it.)  And  I  got  13  copies  of  the  message. 
Well,  at  least  it  had  a  subject  line  and  it  didn’t  contain  any . . . 

■  Attachments  that  launch  other  applications.  Golly,  there’s 
nothing  better  than  unwittingly  clicking  on  an  attachment  and 
having  it  launch  Netscape  or  Word  or  some  other  application.  I 
know  this  is  my  own  fault,  but  it  doesn’  t  make  things  any  better. 

This  isjust  the  tip  of  my  E-mail  frustration  iceberg  and  I  know 
I’m  not  alone.  What  drives  you  crazy?  And  how  do  we  clean  up 
E-mail? 

John  Gallant,  editor  in  chief  jgallant@nww.com 
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By  Phil  Frank  and  Joe  Troise 
baba@sfgate.com 
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ABOVE  THE  CLOUD 

The  push  for  wireless  Web  access 
must  come  from  users 


ireless  data  services, 
held  back  by  limited 
transmission  speeds 
and  unfavorable  pric¬ 
ing  schemes,  are  not  yet  ready 
to  assume  full  citizenship  on 
the  World-Wide  Web.  However, 
one  potential  technology  — 
wireless  cable  modems  operat¬ 
ing  in  the  Multichannel  Multi¬ 
point  Distribution  Services 
(MMDS)  band  above  2  GHz  — 
warrants  close  attention,  even  though  it’s  just 
barelyinto  the  alpha-testing  phase. 

CAI  Wireless  Systems,  Inc.  and  National  Digital 
Network,  Inc.  are  conducting  MMDS  wireless  cable 
modem  trials  in  the  Washington,  D.C.  area. 
Announced  in  May,  these  trials  will  support  wireless 
Web  access  at  data  rates  between  10M  and  27M 
bit/sec  on  the  downlink,  considerably  faster  than 
any  wireless  modem  and  most  terrestrial  modems 
and  ISDN  services  in  use  today.  At  these  rates,  wire¬ 
less  Web,  television  and  streaming  multimedia 
downloads  will  zip  along  breath  takingly. 

If  MMDS-based  wireless  Web  access  makes  good 
on  its  early  promise,  it  may  become  a 
marketplace  contender  toward  the  end 
of  the  decade  —  definitely  not  a  solu¬ 
tion  for  Web-driven  users  in  1996.  One 
stumbling  block  is  the  fact  that  MMDS 
in  the  U.S.  is  still  licensed  for  one-way 
downstream  communications,  owing  to 
its  traditional  use  for  “wireless  cable 
TV”  service.  The  trials  mentioned 
above  use  terrestrial  telephone  lines  for 
narrowband  upstream  communica¬ 
tions  to  the  Internet  service  provider’s 
point  of  presence.  And  they  do  not  sup¬ 
port  user  roaming  —  in  effect,  they  rep¬ 
resent  a  wireless  local  loop  for 
multimedia  traffic. 

Until  such  time  as  MMDS  or  a  comparable  full- 
duplex,  broadband,  wireless  data  service  becomes 
available,  you’ll  have  to  keep  your  expectations  low. 
You’ll  have  to  choose  among  today’s  diverse,  lim¬ 
ited  wireless  solutions  when  establishing  a  corpo¬ 
rate  standard. 

Making  the  standards  decision  more  difficult  is 
the  fact  that  few  portable  computers  have  expan¬ 
sion  slots  for  more  than  one  communications  inter¬ 
face.  Network  managers  usually  equip  users’ 
portables  with  a  single  communications  interface, 
typically  a  terrestrial  modem,  that  utilizes  the  PC 
Cardbus. 

Everybody’s  looking  for  the  ultimate  versatile 
PC  Card  modem  that  supports  wireless  data  rates 
that  equal  or  exceed  terrestrial  speeds,  but  it’s  just 
notthere.  Notyet. 

The  first  step  —  already  implemented  in  several 
PC  Card  modems  —  is  to  support  circuit-switched 
cellular  data  protocols  and  the  packet-switched 
Cellular  Digital  Packet  Data  (CDPD)  standard,  as 
well  as  standard  terrestrial  modem  protocols.  This 
allows  users  to  choose  the  best  performing,  most 
cost-effective,  full-duplex  communications  option 
for  each  application. 

The  great  advantage  of  circuit-switched,  con¬ 
nection-oriented,  full-duplex  cellular  modems  is 
that  they  can  be  used  with  most  North  American 
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Until  such  time  as 
MMDS  or  a  compa- 
rablefull-duplex, 
broadband,  wireless 
data  service  becomes 
available,  you’ll 
have  to  keep  your 
expectations  low. 


cellular  systems,  which  are 
based  on  the  Advanced  Mobile 
Phone  Service  (AMPS)  proto¬ 
col  in  the  800-MHz  band.  Cir¬ 
cuit-switched  data  sessions  can 
roam  between  AMPS  systems, 
just  like  voice  calls,  and  can  sup¬ 
port  sustained  data  throughput 
up  to  14K  bit/sec  using  either 
the  Enhanced  Throughput 
Cellular  (ETC)  or  Microcom 
Networking  Protocol  10 
(MNP10)  protocol  standards.  Time-based  cellular 
pricing  makes  circuit-switched  cellular  data  com¬ 
munications  best  suited  for  large  file  transfers. 

CDPD,  by  contrast,  is  a  connectionless  packet 
data  service,  compatible  with  AMPS,  that  supports 
sustained  full-duplex  throughput  up  to  10K 
bit/sec.  Kilobyte-based  pricing  makes  CDPD  the 
preferred  transport  for  low-speed,  bursty  traffic 
such  as  E-mail  and  credit  card  authorization. 

However,  the  service  is  currently  limited  to 
major  North  American  metropolitan  areas,  mak¬ 
ing  it  necessary  to  frequently  switch  over  to  circuit- 
oriented  cellular  data  when  roaming  to  the 
countryside. 

Neither  circuit-  nor  packet-switched 
cellular  data  standards  are  truly  Web¬ 
worthy,  but  they’re  practically  the  only 
options  available  to  the  average  North 
American  cellular  user. 

Alternative  wireless  data  technol¬ 
ogies  such  as  packet  radio  services  and 
two-way  paging  lack  the  full-duplex, 
two-way  connectivity  necessary  for  Web 
access. 

This  side  of  MMDS-based  wireless 
data,  the  next  great  hope  is  a  metropol¬ 
itan-based  spread  spectrum  service 
such  as  Metricom,  Inc.’s  Ricochet, 
which  supports  raw  data  rates  up  to 
100K  bit/sec  for  full-duplex,  connectionless  com¬ 
munications.  One  big  drawback  of  Ricochet  is  its 
lack  of  roaming  between  cells  —  it’s  more  or  less  a 
wireless  local-loop  service  for  data. 

The  ultimate  wireless  modem  will  probably 
operate  across  several  previously  distinct  bands, 
using  the  best  protocol  for  the  application  at  hand 
and  throttling  open  the  throughput  as  necessary. 
However,  don’t  expect  to  see  this  modem  at  a  com¬ 
puter  store  near  you  anytime  soon. 

It  will  take  at  least  a  decade  before  wireless  oper¬ 
ators  provide  adequate  public  on-ramps  to  the  Web. 
In  the  meantime,  inquire  about  the  availability  of 
MMDS  in  your  company’s  regions,  and  in  particu¬ 
lar  about  MMDS  providers’  plans  to  support  wire¬ 
less  data  services.  If  such  plans  are  in  the  offing, 
consider  volunteering  to  participate  in  them. 

Users  won’t  find  viable  wireless  Web  access  ser¬ 
vices  anytime  soon  unless  you  actively  push  the 
industry’s  envelope,  letting  vendors  know  how 
importan  t  it  is  for  your  mobile  workforce . 

Kobielus,  a  contributing  editor  to  Network  World,  is  a 
senior  telecommunications  analyst  with  LCC,  L.L.C., 
an  Arlington,  Va.  -based  network  design  and  engineering 
firm.  He  can  be  reached  at  (703)  807-5075  or  via  the 
Internet  at  kobielus_james@lccinc.com.  The  opinions 
expressed  are  his  own. 
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QUEUE 


Timing  is  everything 

Regarding  Skip  MacAskill  and  Melinda 
Le  Baron’s  column  “Bay’s  timing  is  all 
wrong”  (June  24,  page  30) : 

It  looks  like  some  insight  into  why  Bay 
Networks,  Inc.  announced  concurrently 
our  new  system  5000MSX  platform  and  our 
intention  to  acquire  Penril  Datability  Net¬ 
works,  Inc.’s  digital  signal  processing  pro¬ 
cessing  (DSP)  modem  operation  might 
prove  helpful. 

For  starters,  MacAskill  and  Le  Baron  are 
right  —  timing  is  everything.  What  service 
providers  want  right  now  from  their  suppli¬ 
ers  is  a  road  map  for  the  future.  This  road 
map  must  ensure  investment  protection  for 
what  these  companies  are  buying  today. 
That’s  because  the  network  infrastructure 
purchases  they’re  making  now  represent  a 
fraction  of  what  they  expect  to  buy  over  the 
nextfewyears. 

So,  not  only  did  Bay  announce  the  indus¬ 
try’s  highest  concentration  and  modular 
platform  (System  5000MSX)  for  remote 
access,  routing  and  switching,  we  also  told 
service  providers  how  we  intend  to  signifi¬ 
cantly  reduce  their  costs  in  the  future 
through  our  acquisition  of  DSP  modem 
technology. 

Service  providers  are  picking  suppliers 
now  for  the  longterm.  Our  service  provider 
customers  and  prospects  are  excited  that 
we’ve  articulated  a  strategy  to  lead  the  mar¬ 
ket  in  maximizing  port  density  while  lower¬ 
ing  costperport. 

We’re  glad  that  MacAskill  and  Le  Baron 
endorse  the  importance  of  both  announce¬ 
ments.  Hopefully,  this  answers  their  ques¬ 
tions  about  timing. 

Bruce  Sachs 
Executive  vice  president 

Bay ’s  Xy  logics  and  Internet/Telecomm  Business 
units 

Burlington,  Mass. 

FDDI’s  not  the  answer 

Skip  MacAskill  and  Melinda  Le  Baron’s 
column  “Fast  Ethernet?  Not  so  fast”  (May 
27,  page  32)  was  misleading. 

Indiana  University’s  Bloomington  Cam¬ 
pus  has  four  production  FDDI  rings,  and 
we’re  moving  to  a  switched  Ethernet  back¬ 
bone.  When  you’re  using  a  Fast  Ethernet 
switch  as  a  backbone,  cutting  a  single  build¬ 
ing  connection  affects  only  that  building, 
not  the  entire  backbone.  Unless  your  fiber 
is  laid  out  in  a  physical  ring,  FDDI’s  dual 
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counter-rotating  scheme  doesn’t  really 
help  with  cable  cuts.  Those  of  us  who’ve 
actually  diagnosed  FDDI  station  manage¬ 
ment  problems  will  tell  you  that  much  more 
backbone  downtime  is  attributed  to  the 
complex  station  management  required  for 
these  redundancy  features  than  to  cable 
cuts  or  hardware  failures. 

Point-to-point  Ethernets,  the  type  of 
configuration  likely  when  using  a  switched 
backbone,  can  run  at  high  utilization  levels. 
Ethernet  (fast  or  slow)  has  the  same  ability 
to  accommodate  a  burst  of  traffic  or  sus¬ 
tained  traffic. 

Steven  Wallace 
Manager,  network  operations 
Indiana  University 
Bloomington 

MacAskill  and  Le  Baron  respond:  We  agree 
that  point-to-point  switched  Ethernet  links  pro¬ 
vide  a  far  better  sustained  rate  of  traffic  than 
Ethernet  segments  when  they  are  shared.  But 
unless  those  links  are full-duplex,  you  can  still  get 
collisions;  therefore,  you  do  not  get  as  predictable 
performance  and  as  high  a  sustained  rate  of  traf¬ 
fic  without  errors  as  with  an  FDDI  ring. 

On  the  right  track 

In  your  editorial  “Train  in  vain”  (June  3, 
page  36),  I  agree  with  most  of  your  assess¬ 
ment  of  the  lack  of  training  in  most  compa¬ 
nies.  I  also  note  that  you  seem  to  miss  an 
important  category  of  personnel:  lower 
level  employees  with  a  good  grasp  of  com¬ 
puters  and  applications  who  are  held  down 
by  computer-illiterate  bosses. 

Most  bosses  are  afraid  of  workers  with  PC 
skills  that  can  make  them  look  bad,  espe¬ 
cially  lower  level  people.  Until  manage¬ 
ment  can  understand  what  is  necessary  to 
motivate  computer-literate  lower  level 
workers,  a  great  talent  pool  will  go  to  waste. 
David  Govan 
Tool  inspector 
Sikorsky  Aircraft  Corp. 

West  Haven,  Conn. 

Regarding  your  edito¬ 
rial  ‘  ‘Train  in  vain’  ’ : 

My  company  uses  a  local 
college  for  Windows  95 
training,  and  a  few  users 
participate  in  application- 
specific  training  when  the 
need  arises.  Our  most  pow¬ 
erful  tool,  however,  is  our 
weekly  Lunch  &  Learn. 

Those  who  have  time 
meet  in  our  main  confer¬ 
ence  room  to  share  their  knowledge.  I 
solicit  everyone  in  advance  for  topics, 
gather  questions  and  ensure  that  the 
“power  users”  attend.  If  necessary,  I  borrow 
a  hub  from  our  test  lab  and  let  the  mobile 
users  plug  in  to  the  network.  Together,  we 
learn  how  to  use  powerful  Excel  functions, 
drop  a  spreadsheet  into  a  Word  document, 
build  a  multilayered  Visio  network  diagram 
and  soon. 

We  have  a  long  way  to  go  before  a  major¬ 
ity  of  us  are  comfortable  with  the  new  tools. 
However,  if  we  can  trigger  process  improve¬ 
ment  ideas,  the  time  and  money  that  we’ll 
save  will  dwarf  the  bucks  the  company 


spends  for  pizza  once  a  week. 

Ray  Starbird 
IS  manager 
AvData  Systems,  Inc. 

Atlanta 

A  better  name 

Upon  reading  your  correction  of  the 
date  for  the  Certified  Novell  Engineer 
recertification  registration  (June  3,  page  8) , 

I  couldn’t  help  but  wonder  when  “Novell 
University”  became  an  accredited  engi¬ 
neering  school,  and  where  it  ranks  among 
the  engineering  schools  when  these  rank¬ 
ings  are  published. 

CNE  should  be  renamed  Certified 
Novell  Expert.  Too  often  the  term  is  mis¬ 
construed  or  misrepresented  as  Certified 
Network  Engineer.  There  is  no  engineering 
accreditation  for  that  label,  either. 

Jim  Walton 
Electronics  engineer 

U.S.  Army  Information  Systems  Command 
FortBelvoir,  Va. 

IntraNet  feedback 

I’m  very  happy  Network  World  has  started 
IntraNet  Magazine  (June  1 0) .  My  company  is 
starting  to  set  up  an  intranet,  and  I  need 
specific  information  to  build  a  good  busi¬ 
ness  argument  in  favor  of  devoting  more 
money  and  resources  to  it.  Senior  manage¬ 
ment  is  curious,  but  skeptical. 

Will  your  publication  have  any  articles 
that  will  lay  out  how  to  convince  upper  man¬ 
agement  it’s  worth  it  to  build  a  corporate 
intranet? 

DavidEstrada 
Systems  admininistrator 
Lee  Hecht  Harrison 
New  York 

Editor’s  response:  Look  for 
“Hawking  intranets:  10  tips 
for  refining  your  intranet  plan 
and perfectingy our pitch  to  the 
top  brass”  in  the  next  issue  of 
IntraNet  Magazine,  which 
will  appear  July  15. 

Congratulations  on  the 
successful  launch  of  Intra¬ 
Net  Magazine.  The  pre¬ 
miere  issue  was  chock-full 
of  useful  information. 
Unfortunately,  I  found 
IntraNet  Magazine —  like  its 
parent  magazine  —  to  be 
free  of  substantive  MacOS- 
related  content.  In  fact,  IntraNet  Magazine 
appeared  to  be  completely  free  of  refer¬ 
ences  to  Macintosh. 

Many  network  administrators  and  sys¬ 
tem  managers  have  found  the  Macintosh  to 
be  notjust  a  low-maintenance  and  powerful 
user  workstation,  but  an  extremely  flexible, 
reliable  and  low-cost  means  of  transporting 
Internet  and  intranet  data.  It’s  a  system  that 
deserves  more  coverage  in  a  publication 
like  Intranet  Magazine. 

Peter  Cohen 

Systems  admininistrator 
Addison  Wesley  Interactive 
Reading,  Mass. 
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Standards  U 
all  over  the  ca 


ne  thing  is  certain  about 
ATM:  It’s  been  over-hyped 
since  the  beginning. 

First  there  were  positive 
messages:  Asynchronous 

|yjfl  Transfer  Mode  will  let  you 
build  a  seamless  LAN/WAN 
enterprise  network  that  will 
handle  data,  voice,  video  • — • 
you  name  it.  And  the  ATM 
Forum  will  ensure  compati¬ 
bility  among  vendors,  so 
you’ll  have  freedom  of  choice. 

Clearly,  it  hasn’t  quite  worked  out  that  way,  and  lately 
there’s  been  hype  of  a  negative  nature:  ATM  is  dead  in 
the  local  area. 

The  reports  of  ATM’s  death  are  greatly  exaggerated, 
of  course,  but  its  prognosis  is  less  than  clear.  Debates  over 
critical  standards  rage  openly  at  the  ATM  Forum.  News 
reports  threaten  obsolescence  for  currently  installed 
switches.  Rather  than  experimenting  with  ATM,  many 
users  are  opting  for  frame  relay  or  Fast  Ethernet. 

Questions  abound.  What’s  the  holdup  at  the  ATM 
Forum?  When  will  key  standards  be  complete?  And  when 
will  they  be  useful?  Will  ATM  eventually  rule  networking 
or  drift  into  niche  status?  Is  it  safe  to  invest  in  ATM  today, 
or  should  you  wait? 


Great  expectations 

Let’s  start  with  the  ATM  Forum.  Perhaps  its  biggest 
mistake  has  been  to  promote  itself  too  successfully. 
Users’  hopes  were  raised  so  high,  they  had  no  place  to  go 
but  down.  Technologies  of  similar  scope,  such  as  TCP/IP, 
took  decades  to  develop.  Maybe  the  ATM  Forum  should 
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mes  rage  and  b»  \mm  there’s  heated  competition 
npus,  but  its  fate  in  the  wide-area  seems  secure. 


By  Bob  Bell  man 


X 


have  billed  itself  as  a  research  project,  like  the  early  Inter¬ 
net  Engineering  Task  Force  (IETF),  to  set  more  realistic- 
expectations. 

In  reality,  the  ATM  Forum  has  been  incredibly  pro¬ 
ductive.  As  of  May,  62  specifications  had  been  completed, 
including  User-Network  Interfaces  (UNI)  defining  how 
devices  connect,  to  ATM  networks  at  variops  speeds,  TAN 


Emulation:  (LANE),  circuit  emulation,  basic  interswitch 
signaling,  API  semantics  and  testing  guideline^.  Another 
34  specifications,'  including  those  listed  in  Table  J  on 
page  34,  are  in  the  works . 

|xx^  \  X 

The  Anchorage  Accord 

Brit  productivity  has  its  drawbacks.  New  specifications 
are  being  spewed  out  so  rapidly  that  users  can’t  tell  what 
works  with,yraSt*  Does  Traffic  Management  4.0  require 
Signaling  4.0  dr  wilTit  work  with  UNI  3.1k  Even  worse, 
there  have  been  no  gupfanfees  of  Baekward-bompatibil- 
ity.  Due  to  incompatible  signaling  protocols,  a  de\4pe  that 
supports  UNI  3.1  cannot  complete  a  call  to  bite,  (hat's 
-sousing  UNI  3.0.  ^ 

The  Anchorage  Accord,  approved  at  the  April  meet¬ 
ing  of  the  ATM  Forum  Technical  Committee,  offers  a 
remedy.  The  accord  identifies  foundation  specifications 
needed  for  a  stable  ATM  infrastructure,  plus  application 
and  service  specifications  for  multi  service  networking. 

“UNI  3.1  is  the  current  foundation,”  explains  George 
Dobrowski  of  Bellcore,  chairman  of  the  Technical  Com¬ 
mittee.  “In  one  document,  you  get  everything  you  need. 
But  it  is  no  longer  practical  to  keep  everything  in  one 
document.  The  Anchorage  Accord  is  a  packaging  of  the  . 
specs  to  put  them  in  perspective. 

“The  accord  also  implies  new  criteria  for  our  deci¬ 
sion-  making  process,”  he  said.  “Foundation  specifica¬ 


tions  will  be  revised  only  to  correct  interoperability  prob¬ 
lems.” 

For  one  thing,  new  versions  must  now  be  compatible 
with  their  predecessors.  Revisions  are  already  planned, 
because  as  Dobrowski  points  out,  “Not  all  the  specs  are  at 
the  same  paritylevelyet.” 

For  example,  Broadband  Inter-Carrier  Interconnect 
2.0,  which  standardizes  the  interface 
between  public  networks,  supports 
UNI  3.1,  so  it  must  be  brought  up  to 
the  4.0  level. 

Specifications  at  the  4.0  level  are 
relatively  new,  so  compliant  products 
won’t  stabilize  until  early  1997. 

Meanwhile,  prudent  users  can  base 
their  ATM' networks  on  UNI  3.1, 

LANE  1 .0  and  Circuit  Emulation  Ser¬ 
vices.  Although  not  qs  flexible  as  the 
4.0  family,  this  basic,  set  delivers 
dependable  fat  pipes  and  high-per¬ 
formance  LAN  backbones.  Beyond 
the  3-1  level  lurks  untested  algo¬ 
rithms  and  potential  incompatibil¬ 
ities.  \  X.  0% 


The  LAN  landscape  of  the  future 


Percentage  of  respondents  planning  to  add  each 
technology  by  1999,  based  on  survey  of  175  users. 
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SOURCE:  SAGE  RESEARCH,  INC. 


Dubtiii^-standards  \ 

In  the  latest  issue  of  ‘  ‘53  Bytes,’  ’  the  ATM  Forum  news¬ 
letter,  Dobrowski  stales  that  the  forum,  undertakes  “new 
original  work  where  standards  or  other  industry  organi¬ 
zations  have  no  effort  under  way.”  But  by  boldly  going 
where  no  standards  body  has  gbhg  before,  the  forum  may 
wind  up  out  on  a  limb. 

ThdMjiltiprotocol  over  ATM  (MJPCfe^  specification  is 


a  prime  exarhple.  MPOA  specifies  a  stapctard'apprdach  protocols likeJP-” 


for  carrying  protocols  such  as  IP  and  IPX  over  ATM  back¬ 
bones.  Unlike  conventional  routers,  which  both  calcu¬ 
late  routes  and  forward  packets,  in  the  MPOA  approach 
packet  forwarding  is  handled  by  switches  at  the  edge  of 
the  network  while  route  calculation  resides  in  a  separate 
server.  Special  protocols  keep  switches  and  the  route 
server  in  sync. 

George  Swallow,  principal 
engineer  at  Cisco  Systems,  Inc. 
and  chair  of  the  MPOA  working 
group,  extols  MPOA  for  provid¬ 
ing  the  “integration  of  intelligent 
virtual  LANs,  cost-effective  edge 
devices  and  an  evolutionary  path 
from  LAN  Emulation.” 

Bob  Klessig,  director  of  sys¬ 
tems  marketing  at  3Com  Corp., 
concedes  that  “MPOA  provides 
shortcut  routing  across  subnets 
and  an  efficiency  benefit  over 
LAN  Emulation.”  But  he  ques¬ 
tions  the  separation  of  routing 
functions.  “It’s  not  obvious  what 
thebenefitis.” 

By  centralizing  route  calcula¬ 
tion,  MPOA  is  meant  to  simplify 
edge  devices.  But  Klessig  remains  skeptical.  “Ordinary 
routing  protocols  are  not  all  that  complicated  compared 
to  MPOA,”  he  says.  In  their  Network  Interoperability 
Alliance  announcement,  3Com,  BayNetworks,  Inc.,  and 
IBM  ignore  MPOA — in  sharp  contrast  to  Cisco.  Instead, 
Hfiey  promote  Integrated  PNNI  as  “a  single  routing  pro¬ 
to  coTTor  both  ATM  and  existing  internetworking  layer 


28% 

622M 

bit/sec 

ATM 
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Feature 


FIGURE  3:  WinSock  2  at  your  service 

New  Microsoft  API  lets  Windows  95  and  NT  support  ATM  quality  of  service  features. 
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Ipsilon  Networks,  Inc.  offers  a  third 
approach.  Ipsilon  augments  each  ATM 
switch  with  IP  routing  intelligence.  Sim¬ 
ple  electronic  mail  messages  and  odier 
short-lived  flows  visit  each  router.  Long- 
duration  flows,  such  as  Web  image  down¬ 
loads,  cut  through  on  ATM  virtual  circuits 
(see  Figure  1). 

Simpler  than  MPOA,  the  Ipsilon  archi¬ 
tecture  exploits  ATM  performance  while 
maintaining  compatibility  with  existing 
IP  equipment  and  applications.  Ipsilon 
publishes  its  protocols  as  IETF  requests 
for  comments  (RFC). 

What  all  this  means  is  you  will  in¬ 
herit  an  architecture  for  routing  over 
ATM  when  you  select  a  vendor,  or  vice 
versa. 

Compatibility  between  major  vendors 
will  be  limited  —  a  far  cry  from  the  early 
promises. 

ABR  unknowns 

Another  type  of  ATM  service  that  has 
been  the  subject  of  controversy,  even 
though  it  has  been  approved  as  part  of 
Traffic  Management  4.0,  is  available  bit 
rate  (ABR) .  ABR  was  designed  for  bursty 
LAN-to-LAN  traffic.  Rather  than  allocat¬ 
ing  peak  resources  in  advance,  ABR 
reserves  minimal  bandwidth  and  lets 
applications  grab  more  on  demand.  Flow 
control  ensures  that  each  virtual  circuit 
gets  its  fair  share. 

ABR  has  two  ways  to  throttle  an  overac¬ 
tive  input  device  (see  Figure  2).  In  the 
simpler  approach,  the  Explicit  Forward 
Congestion  Indicator  (EFCI)  in  each  cell 
header  is  used  to  mark  offending  flows. 
When  a  destination  device  sees  an  EFCI 


flag,  it  sends  a  message  back  to  the  source. 
The  source  is  told  to  slow  down,  but  not  by 
how  much,  so  it  may  take  two  or  three 
feedback  cycles  to  clear  congestion. 

Alternatively,  a  network  node  can  send 
an  Explicit  Rate  (ER)  message  directly  to 
the  source,  telling  it  how  much  to  slow 
down.  The  ER  method  relieves  conges¬ 
tion  more  rapidly  than  EFCI  because  the 
feedback  loop  is  shorter  and  the  source 
slows  to  the  desired  rate  all  at  once. 

But  to  keep  up  with  broadband  speeds, 
ER  calculations  must  run  in  silicon.  Some 
new  switches,  such  as  the  Collage  740 
Backbone  ATM  switch  from  Madge  Net¬ 
works,  Inc.,  already  support  ER.  Others 
require  hardware  upgrades.  Moreover, 
the  ABR  specification  does  not  explain 
how  to  calculate  an  ER,  so  different  ven¬ 
dors  use  different  algorithms.  Until  an 
Explicit  Rate  ABR  is  built  and  tested  in 
multivendor  networks,  no  one  can  say 
how  well  itwill  work. 

“Public  carriers  are  interested  in  ABR 
because  it  lets  them  overbook  bandwidth 
and  reduce  costs,”  says  Keith  Mumford, 
ATM  product  manager  at  General  Data- 
Comm,  Inc.  “But  they  don’t  know 
whether  ABR  will  be  a  viable  solution.” 
Ed  Briones,  product  manager  for  Pacific 
Bell’s  FasTrak  ATM  Cell  Relay  Service, 
agrees.  “We  will  offer  constant  bit  rate 
and  variable  bit  rate  at  first.  We  ’  re  looking 
at  offering  ABR,  but  have  no  firm  plans 
yet.” 

EFCI  should  be  sufficient  for  many 
local-area  applications.  Joe  Skorupa, 
director  of  marketing  for  switches  and 
internetworking  at  Fore  Systems,  Inc., 
offers  this  advice:  “EFCI  is  OK  where  the 


control  loop  is  short  —  up  to  three  switch 
hops  and  up  to  half  a  kilometer.  You  need 
an  explicit  rate  where  the  control  loop  is 
longer.”  And  a  hardware  upgrade  may 
not  be  needed  with  EFCI.  “Fore  has  been 
supporting  EFCI  for  two  years,”  Skorupa 
boasts,  “since  the  introduction  of  the 
ASX-200  family.” 

ABR  promises  valuable  benefits,  but 
users  should  look  before  they  leap.  Find 
out  whether  a  hardware  upgrade  is  neces¬ 
sary  and  how  extensive  itwill  be.  Get  ABR 
working  in  a  single-vendor  environment 
before  trying  out  multivendor.  And  make 
sure  there’s  something  listening  to  the 
feedback  —  either  an  up-to-date  end- 
station  or  an  edge  device  with  buffers  big 
enough  to  absorb  large  bursts. 

Who  cares  anyway? 

Of  course,  a  larger  question  overshad¬ 
ows  all  the  controversy:  Does  anyone 
really  need  ATM,  or  will  frame  relay  and 
increasingly  faster  versions  of  Ethernet 
displace  ATM  forever? 

The  answer  is  clear  in  the  wide  area. 
Jonathan  Reeves,  chief  executive  officer 
of  Sahara  Networks,  Inc.,  puts  it  this  way: 
“In  the  era  of  deregulation,  service  pro¬ 
viders  must  enter  new  markets  or  perish. 
At  the  same  time,  they  must  control  their 
costs.  Only  ATM  has  the  scalability  and 
flexibility  to  let  carriers  reach  new  mar¬ 
kets  while  simultaneously  consolidating 
their  infrastructures.  ’  ’ 

Pacific  Bell’s  FasTrak  ATM  service 
illustrates  Reeves’  point.  FasTrak  sup¬ 
ports  UNI  access  at  speeds  of  1.5M  to 
155M  bit/ sec.  By  the  first  quarter  of  next 
year,  FasTrak  will  merge  with  Pacific  Bell’s 
frame  relay  network  to  furnish  frame 
relay-to-ATM  interworking.  And  the  Fas¬ 
Trak  service  boosts  throughput  at  Inter¬ 
net  Network  Access  Points  (NAP)  by 
connecting  Internet  service  providers 
(ISP)  at  speeds  up  to  622M  bit/sec. 

As  Mumford  suggests,  “The  Internet 
may  be  the  killer  application  for  wide- 
area  ATM.”  ATM-based  transparent  LAN 
services  already  carry  traffic  from  end 
users  to  ISPs.  ATM-based  frame  relay 
moves  packets  within  ISP  backbones.  And 
ATM-based  NAPs  interconnectlSPs. 

Local-area  ambiguity 

ATM  has  litde  long-term  competition 
in  the  wide  area,  but  its  fate  on  the  cam¬ 
pus  is  less  obvious.  For  many  users,  a  move 
from  Ethernet  to  ATM  at  the  desktop  is 


unacceptable. 

“Changing  the  PC  [network  interface 
card]  is  a  real  impediment,”  says  Tom 
MacDonald,  director  of  advanced  systems 
technology  at  Cable  &  Wireless,  Inc., 
“even  if  the  ATM  NIC  costs  the  same  as  an 
Ethernet  NIC.  The  labor  involved  and  the 
risk  of  breaking  something  when  you 
open  the  PC  are  too  great  a  hassle  at  any 
cost.” 

As  a  pilot  test  for  the  rest  of  the  com¬ 
pany,  MacDonald  recently  upgraded  an 
internal  network  supporting  about  250 
users.  To  hedge  his  bet,  however,  he 
installed  WS3000  Workgroup  Switches 
from  Whitetree,  Inc.,  which  support  both 
10M  bit/sec  Ethernet  and  25M  bit/sec 
ATM  over  the  same  ports. 

Indeed,  despite  rumors  to  the  con¬ 
trary,  users  are  still  open  to  ATM  in  the 
local  area.  A  recent  study  by  Sage 
Research,  Inc.,  asked  175  users  what  LAN 
technologies  they  expect  to  add  to  their 
networks  by  1999.  ATM  fared  well  in  rela¬ 
tion  to  100M  bit/sec  Ethernet,  including 
a  surprising  28%  of  respondents  who 
expect  to  add  622M  bit/sec  ATM  (see 
graphic,  page  33).  Over  40%  of  the  users 
expecting  to  add  100M  bit/sec  Ethernet 
also  plan  to  add  1 55M  bit/ sec  ATM. 

Fore’s  Skorupa  offers  the  following 
prescription:  “Use  full-duplex  Ethernet 
at  either  10M  or  100M  bit/ sec  to  the  desk¬ 
top.  Use  ATM  in  the  backbone.  If  you 


TABLE  1:  ATM  Forum  agenda 


Work  in  progress 

Approval  forecast 

Broadband  Inter-Carrier 
f  Interconnect  (BICI)  3.0 

TBD 

LAN  Emulation  (LANE)  2.0 

April  1997 

i  Multiprotocol  over  ATM 
(MPOA)  1.0 

February  1997 

Inverse  ATM  Multiplexing 

TBD 

Integrated  Private  Network- 
Network  Interface  (l-PNNI) 

TBD 

Residential  Broadband  (RBB)  December  1996 

Security  1.0 

February  1997 

Voice  and  Telephony  over 
ATM  (VT0A) 

October  1996 

need  constant  bit  rate,  use  ATM  at  25M  or 
1 55M  bit/ sec  to  the  desktop.  ’  ’  As  Skorupa 
implies,  the  deciding  factor  may  be  qual¬ 
ity  of  service  (QoS). 

ATM’s  QoS  features  are  well  known. 
But  sophisticated  traffic  management  is 
See  ATM  standards,  page  40 


FIGURE  1:  Ipsilon’s  plan  for  routing  over  ATM 
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Ipsilon  outfits  its  ATM  switches  with  routing  intelligence  that  ships  short-duration  flows,  such  as  E-mail  messages, 
through  each  router;  longerflows  cut  through  the  switch  on  ATM  virtual  circuits.  Thus,  the  switch  can  exploit 
ATM  performance  features  while  maintaining  IP  compatibility. 


FIGURE  2:  Two  types  of  ABR  flow  control 
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a  a  destination  device  sees  ATM  cells  marked  with  Explicit  Forward  Congestion  Indicators  (EFCI),  it  sends 
a  message  back  to  the  source  telling  it  to  slow  down.  But  it  doesn’t  say  by  how  much,  so  two  or  three  cycles 
;  ;  •>:  necessary' to  dear  congestion.  With  Explicit  Rate  (ER),  however,  the  source  node  is  told  the  rate  at 

wmch  «  needs  to  throttle  back,  thus  relieving  congestion  more  rapidly. 
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Research  lab  has  its  share  of  fits  and  starts 
but  remains  convinced  ATM  is  the  path  to  the  future 


ByElisabeth  Horwitt 


Argonne’s  Kuhfuss,  Krystosek  and  Curtis  ( clockwise  from  left )  have  had  tough  battles  with 
ATM,  but  are  confident  it  is  the  best  bet for  the  lab ’s  virtul  reality  CA  VEs,  group  collaboration 
tools  and  other  net-bulging  applications. 


it’s  possible  for  a  single 
organization  to  be  a  micro¬ 
cosm  of  all  ATM  users,  rep¬ 
resenting  all  the  problems 
and  promise  of  the  tech¬ 
nology,  that  organization  is 
Argonne  National  Labora¬ 
tory. 

The  government-funded  research  facility, 
which  is  run  by  the  University  of  Chicago, 
knows  well  the  limitations  of  Asynchronous 
Transfer  Mode,  many  of  which  have  to  do 
with  interoperability.  But  it  is  nonetheless 
bullish  on  the  technology,  confident  it  is  the 
right  choice  to  support  its  myriad  band- 
width-intensive  applications. 

Argonne  began  serious  implementation 
of  ATM  about  two  years  ago,  following  about 
two  years’  evaluation,  says  Tim  Kuhfuss, 
director  of  Argonne’s  technology  division.  It 
now  has  ATM  equipment  of  all  shapes  and 
sizes  supporting  applications  ranging  from 
the  straightforward  to  the  surreal. 

On  the  more  surreal  side,  ATM  switches 
provide  the  networking  foundation  for  the 
lab’s  Cave  Automatic  Virtual  Environments 
(CAVE) .  These  are  multidimensional  virtual 
reality  theaters  that  cover  the  walls  of  10-foot 
cubes  with  complex,  interactive  images  — 
the  stuff  of  science  fiction  movies. 

Used  to  depict  the  inner  workings  of  mol¬ 
ecules,  viruses  and  product  prototypes, 

CAVEs  harness  the  CPU  power  of  multiple 
supercomputers,  which  may  reside  at  differ¬ 
ent  buildings  within  Argonne’s  campus  or  at 
supercomputing  facilities  distributed  across  the  U.S. 

This  is  where  ATM  comes  in.  Argonne,  along  with 
many  of  its  academic  and  research  partners,  has  con¬ 
cluded  that  the  cell  switching  technology  is  notjust 
the  most  effective,  but  the  only  viable  technology  to 
support  CPU-intensive,  distributed  and  multimedia 
applications.  “We  chose  ATM  primarily  because  we 
couldn’t  do  it  any  other  way,”  says  Paul  Krystosek, 
computer  network  engineer  at  Argonne’s  Electron¬ 
ics  and  Computing  Technologies  (ECT)  division. 

ATM  implementation  has  been  less  the  result  of 
an  overall  policy  decision  by  ECT  or  upper  manage¬ 
ment  than  of  separate  Argonne  groups  indepen¬ 
dently  determining  the  technology  is  the  best  bet  to 


support  upcoming  proj  ects,  Krystosek  says. 
Forinstance: 

■  ATM  switches  now  link  not  only  distributed  super¬ 
computers  running  CAVE  applications,  but  user 
workstations  that  want  to  view  and  collect  data  from 
the  CAVEs. 

■  Argonne’s  Multimedia  Laboratory  wants  to  use  a 
Newbridge  Networks,  Inc.  Vivid  Workgroup  ATM 
switch  to  connect  an  IBM  SP  video  server  to  IBM 
RS/6000  workstations.  Clients  will  be  linked  to  the 
ATM  switch  over  switched  Ethernet  links.  Users  can 
then  collaborate  on  projects  using  a  combination  of 
video,  data,  voice  and  whiteboarding.  Switched 
Ethernet  by  itself  “could  support  video  pretty  well, 


but  not  much  else,  ”  Krystosek  says . 

■  The  Futures  Lab  group  wants  ATM  for  Lab- 
space,  a  funded  project  for  designing  soft¬ 
ware  that  Krystosek  says  will  support 
multimedia  collaboration  among  geographi¬ 
cally  distributed  experts.  It  would  also  allow 
users  “to  record  whole  virtual  reality  sessions 
or  conferences  that  use  a  combination  of 
audio-video,  whiteboarding  and  document 
sharing,  and  play  them  back,”  he  says. 

■  Argonne’s  Structural  Biology  Center  is 
implementing  a  Fore  Systems,  Inc.  ATM 
switch  to  enable  users  to  remotely  operate 
and  collect  data  from  Argonne’s  Advanced 
Photon  Source  (APS)  facility,  which  Kuhfuss 
described  as  “the  world’s  brightest  X-ray 
used  for  scientific  research. 

■  A  project  is  in  the  works  to  implement  an 
ATM  backbone  for  connecting  traditional 
routers  with  switched  Ethernet  and  FDDI 
LANs  across  the  Argonne  campus,  says  Jeff 
Curtis,  Argonne  internetwork  manager. 
Such  LAN  installations  are  used  primarily 
by  ‘  ‘regular’  ’  or  nonscientific  users. 

While  their  demands  are  being  met  now 
by  judicious  deployment  of  switched  Ether¬ 
net,  Krystosek  says  IT  wants  ATM  in  place 
'before  the  expected  surge  in  multi- 
Imedia  applications  overburdens  the  installa¬ 
tion. 

i 

j  The  above  projects  are  primarily  local 
right  now,  but  Argonne  is  in  the  process  of 
extending  access  to  such  resources  —  via 
ATM  —  to  remote  users  in  other  research 
and  academic  institutions.  The  laboratory 
already  participates  in  two  ATM-based  carrier-based 
networks. 

Metropolitan  Research  and  Education  Network 
(MREN),  which  uses  Ameritech  Corp.  services,  sup¬ 
ports  collaboration  between  universities  and  labora¬ 
tories  in  the  Chicago  area.  “We  all  connect  up  to 
Ameritech’s  ATM  switch,”  Krystosek  says.  “Some 
educational  groups  use  a  router  connection;  we  pres¬ 
en  tly  use  a  N  ewb ridge  ATM  switch .  ’  ’ 

Argonne  also  participates  in  Energy  Sciences  Net 
(ESNet),  an  Internet  subnetwork  that  “uses  ATM 
quite  a  bit,”  Krystosek  says.  “We  have  an  OC3  ATM 
connection  with  Lawrence  Livermore”  over  the  net¬ 
work. 
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Despite  all  its  versatility  and  cutting- 
dge  technology,  Kuhfuss  says,  most 
Argonne  ATM  installations  linger  “in  that 
gray  area  between  prototype  and  produc- 

‘  tion.” 

What  is  Argonne  waiting  for?  Primarily 
:  stable,  fully  developed  ATM  industry  stan¬ 
dards  that  will  enable  its  mixed  bag  of 
ATM  switches  to  cooperate.  Standards- 
b  sed  ATM  connections  are  a  must  at 
'  rgonne,  Krystosek  says,  given  IT’s  inabil¬ 
ity  to  impose  a  single  ATM  platform  across 
all  user  groups  —  let  alone  at  the  outside 
institutions  with  which  it  collaborates. 

Two  years  ago,  when  Argonne  user 
groups  first  began  deploying  ATM  locally, 
the  only  sufficiently  complete  and  stable 
ATM  interoperability  standard  was  per¬ 
manent  virtual  circuit  (PVC).  PVCs  are 
more  or  less  permanent  paths  across  an 
ATM  backbone  between  specific  pairs  of 
end  devices.  However,  the  inherent  limi¬ 
tations  of  PVCs  have  become  more  appar¬ 
ent  as  Argonne’s  ATM  implementations 
grow  in  number  and  sophistication. 

Perhaps  the  biggest  problem  is  that  any 
time  the  network  changes,  someone  has 
to  reconfigure  the  ATM  tables  that  define 
the  end-to-end  pathways.  While  PVCs 
worked  fine  when  Argonne  only  had  one 
or  two  ATM  switches,  Krystosek  says,  the 
task  of  reconfiguring  tables  has  grown 
monumental  as  more  and  more  groups 
implement  switches. 

PVC  tricks 

In  fact,  Argonne  has  gone  through  sev¬ 
eral  ATM  iterations  as  the  number  of  user 
workstations  on  the  network  has  in¬ 
creased.  The  laboratory  started  out  by 
connecting  pairs  of  workstations  using 
point-to-point  PVCs  within  a  single  switch. 

“Then  we  had  a  real  stroke  of  genius,” 
Krystosek  says.  “Instead  of  doing  this  over 
and  over,  we  established  a  matrix  of 
PVCs”  connecting  all  the  ports  in  the 
switch.  That  meant  bringing  new  worksta¬ 
tions  onboard  was  a  simple  matter  of  activ- 
itating  the  PVC  connecting  the  ports  to 
which  the  workstations  attached. 

Then  Argonne  started  adding  more 
ATM  switches,  and  the  problem  became 
how  to  efficiently  direct  traffic  across 
them.  IT’s  solution  was  to  link  each  switch 
to  a  router,  which  can  filter  out  locally 
directed  traffic  and  direct  outgoing  traffic 
to  the  appropriate  remote  ATM  switch. 

Increasingly,  however,  Argonne  pro¬ 
jects  are  demanding  ATM  switched  virtual 
circuits  (SVC),  in  which  ATM  switches 
interact  to  set  up  end-to-end  circuits  on  a 
dynamic,  as-needed  basis. 

SVCs  are  needed  to  introduce  ad¬ 
vanced  ATM  services  and  features  such  as 
multicasting  and  quality  of  service.  QoS 
supports  the  ability  to  allocate  bandwidth 
according  to  the  specific  needs  of  a  partic¬ 
ular  application  or  medium.  For  exam¬ 
ple.  the  Advanced  Photon  Source  facility 
“requires  a  mix  of  QoS,”  Krystosek  says. 
“You  have  a  file  server  collecting  data 
from  the  APS,  which  requires  high  band- 
j  width.  And  you  have  remote  control  of 
I  APS  operations,  which  requires  guaran- 
i  teed  ban dwidth  and  1  ow  late  ncy.  ’  ’ 

ATM's  ability  to  support  QoS  was  one 
i  main  reason  why  it  was  chosen  for  APS 
;  over  High  Performance  Parallel  Interface 


Feature 


Argonne’s  tips  for  ATM  implemented 


With  Asynchronous  Transfer  Mode  technology  still  evolving,  particularly  in  the  standards  area,  net  staffers 
at  Argonne  National  Laboratory  warn  that  you  need  to  think  carefully  before  committing  to  a  full-blown 
implementation.  “But  if  you  don’t  mind  being  a  bit  on  the  cutting  edge  and  having  to  adapt  as  ATM  protocols 
develop,  you  can  start  using  ATM  today,”  says  Jeff  Curtis,  Argonne’s  internetwork  manager. 

Conversely,  if  you  want  plug-in  technology  and  have  applications  that  “demand  rock-solid  7/24  service,” 
Curtis  says  you  should  probably  wait  awhile  before  diving  into  ATM. 

“You  need  to  be  extremely  technical  to  tackle  ATM,”  adds  Paul  Krystosek,  computer  network  engineer  at 
Argonne’s  Electronics  and  ComputingTechnologies  (ECT)  division.  ‘You  need  at  least  one  ortwo  technical 
hotshots  even  to  do  a  pilot” 

Forthose  willing  to  forge  ahead,  Argonne  offers  the  following  tips: 


■  NETWORK  ABOUT  NETWORKING.  Through  the 
Information  Wide  Area  Year  (IWAY)  project,  and  as  an 
active  ATM  Forum  member,  Argonne  has  formed  close 
user  and  vendor  ties.  Such  ties  are  crucial  to  stay 
abreast  of  -  and  push  for  closure  on  -  key  standards, 
as  well  as  for  getting  a  vendor  involved  in  nitty-gritty 
problems  like  why  IP  is  generating  too  much  overhead 
on  an  ATM  circuit. 

■  DO  LOTS  OF  PILOT  TESTING  involving  real 
applications  before  rolling  out  production  ATM  services. 
“You  need  to  go  all  the  way  up  the  stack  before  you 
can  figure  out  a  good  solution,”  says  Tim  Kuhfuss, 
director  of  Argonne’s  technology  division. 

■  BE  READY  to  do  some  heavy-duty  reconfiguring  and 
rearchitecting.  To  meet  the  needs  of  an  expanding  ATM 
user  population,  Argonne  went  through  several 
increasingly  complex  permanent  virtual  circuit  (PVC) 
configurations,  and  is  now  poised  to  move  up  to 
switched  virtual  circuits  (SVC). 


■  GO  WITH  PVCs  if  you  can’t  stick  with  one  ATM 
vendor.  The  standards  needed  to  guarantee 
multivendor  interoperability  across  SVCs  are  still 
too  much  in  flux.  Worse,  vendors  have  implemented 
different  versions  of  supposedly  firm  standards, 
like  the  User-Network  Interface  that  connects 
endstations  to  the  ATM  backbone. 

■  START  AT  BOTH  ENOS  and  work  toward  the 
middle  when  troubleshooting  long-distance  ATM 
PVC  connections  involving  carriers.  Also,  when 
dealing  with  carriers,  never  assume  a  question  is 
too  dumb  to  ask.  For  example,  Krystosek  says  the 
problem  of  pings  getting  lost  on  the  IWAY  network 
would  not  have  occurred  if  Argonne  had  thought 
to  ask  all  the  carriers  how  they  would  be  doing 
traffic  policing  (see  story). 

■  FORMAL  TRAINING  IS  A  MUST.  Furthermore, 
Kuhfuss  warns,  ‘You  have  to  follow  up  with  hands- 
on  experience  or  it  doesn’t  take.” 


HALSTEAD  HANNAH 


(HPPI)  and  Fibre  Channel,  Krystosek 
says.  In  addition,  he  notes  neither  of  the 
other  two  broadband  networking  tech¬ 
nologies  support  WAN  connections.  In 
many  Argonne  projects,  including 
CAVEs,  Labspace  and  the  multimedia  lab, 
‘  ‘we  want  to  be  able  to  do  multimedia  over 
a  WAN,  so  that  it  doesn’t  matter  if  the  cli¬ 
ent  is  here  or  across  the  country. 

Standards  wish  list 

Hampering  Argonne’s  migration  to 
more  sophisticated  ATM  capabilities  is 
the  slow  industry  movement  toward  stan¬ 
dards,  without  which  multivendor  SVC 
circuits  are  impractical. 

This  may  be  the  year  when  it  all  comes 
together.  Earlier  this  year,  the  ATM 
Forum  finalized  Private  Network-to-Net- 
work  Interface  (PNNI),  a  key  specifica¬ 
tion  for  setting  up  SVCs  across  ATM 
switches.  Also  recendy  finalized  is  avail¬ 
able  bit  rate  (ABR) ,  an  ATM  network  flow 
control  scheme  for  allocating  available 
rather  than  reserved  bandwidth  to  differ¬ 
ent  data  transmissions. 

“While  we  now  have  SVCs  within 
single-vendor  ATM  clouds,  we  would  very 
much  like  to  move  up  to  PNNI-based 
interoperability  across  multivendor  ATM 
switches,”  Krystosek  says. 

However,  PNNI  is  only  one  of  several 
standards  that  Argonne  needs  to  support 
multivendor  ATM  SVCs.  Another  is  Multi¬ 
protocol  Over  ATM  (MPOA),  which  the 
ATM  Forum  is  expected  to  finalize  this 
year.  MPOA  defines  how  ATM  switches 
can  directly  handle  the  routing  of  LAN 
transmissions  generated  by  TCP/IP, 
Novell,  Inc.  IPX  and  other  popular  trans¬ 
port  protocols.  It  provides  a  standardized 
“way  to  do  routing  through  an  ATM  net¬ 
work  without  having  to  go  through  [sepa¬ 
rate]  conventional  routers,  which  can 
create  bottlenecks,”  Curtis  says. 

The  Multimedia  Laboratory  would  like 
to  implement  MPOA-based  SVCs  for  its 
video  server  project.  Newbridge  currendy 
supports  an  early  version  of  MPOA,  but  it 
does  not  make  ATM  adapters  for  micro- 
channel  bus  systems,  such  as  the  project’s 
IBM  SP  video  server  and  RS/6000  work¬ 
stations.  So,  the  lab  is  using  ATM  adapters 
from  IBM  and  Pore,  neither  of  which  sup¬ 
ports  MPOA. 

Purthermore,  Newbridge’s  Vivid  ATM 
switches  speak  UNI  3.1,  while  the  other 
two  vendors  support  UNI  3.0.  The  two  ver¬ 
sions  of  UNI,  which  specifies  how  end 
devices  connect  to  an  ATM  backbone,  are 
incompatible.  The  current  solution:  The 
laboratory  uses  both  a  Pore  and  a  New¬ 
bridge  ATM  switch.  Systems  equipped 
with  a  Fore  ATM  adapter  talk  to  the  Fore 
switch  over  SVCs,  and  to  the  Newbridge 
switch  using  PVCs.  Multivendor  SVCs  will 
have  to  wait  until  other  major  vendors 
support  MPOA  —  hopefully  soon  after 
the  standard  is  finalized. 

Argonne  is  also  waiting  for  Newbridge 
to  support  IPX  routing  in  MPOA.  Right 
now,  itonlyroutes  TCP/IP,  while  bridging 
other  common  protocols. 

Network  management  is  another  issue 
when  it  comes  to  MPOA.  There  is  no  way 
for  MPOA-capable  switches  to  work  with 
routers  to  gather  traffic  statistics,  Curtis 
says,  “such  as  how  much  traffic  is  going  in 


and  out  of  certain  ports,  which  nodes  are 
talking  to  which  nodes.”  While  such  gaps 
are  of  minor  concern  to  high-end  users  at 
the  supercomputing  sites,  he  says  they 
have  put  “a  lot  of  regular  production  type 
users”  off  MPOA,  at  least  for  the  moment. 
A  group  of  vendors  is  working  on  what 
amounts  to  an  ATM  version  of  Remote 
Monitoring  to  address  that  problem. 

ATM  vendors  such  as  Cisco  Systems, 
Inc.  have  already  announced  plans  to 
implement  RMON  traffic-monitoring 
agents  on  ATM  switches,  Curtis  says. 
‘  ‘That  helps  give  us  a  better  idea  of  utiliza¬ 
tion  of  links  into  a  switch,  but  there’s  a  lot 
more  to  managing  a  network  —  particu¬ 
larly  when  you  have  SVCs,  virtual  links, 
and  then  throw  MPOA  on  top  of  that.” 
Network  managers  need  to  be  able  to  fig¬ 
ure  out,  for  example,  “what  users  out  on 
the  ATM  network  are  members  of  which 
virtual  LANs.” 

Newbridge  provides  a  graphical  user 
interface-based  platform  that  presents 
such  information  —  for  its  own  systems, 
Curtis  says.  Conversely,  he  says  Hewlett- 
Packard  Co.’s  multivendor  network  man¬ 
agement  platform,  OpenView,  is  “a  good 
solution  for  traditional  FDDI  and  router 
networks,”  but  not  necessarily  for  ATM. 

In  good  company 

Argonne  is  by  no  means  facing  these 
issues  alone.  Indeed,  when  Argonne  and 
many  of  its  research  affiliates  got  together 
at  a  workshop  a  year  ago,  “We  found  that 
we  were  all  going  to  high-speed  ATM,” 


Kuhfuss  says. 

Moreover,  Argonne  and  its  research 
partners  have  been  exploring  the  poten¬ 
tial  of  ATM  as  a  vehicle  for  high-speed  col¬ 
laboration  among  geographically  dis¬ 
tributed  research  groups.  In  addition  to 
stable,  carrier-based  regional  networks 
such  as  ESNet  and  MREN,  Argonne  has 
been  part  of  a  number  of  short-term  pilot 
projects  to  test  ATM’s  capabilities  as  rigor¬ 
ously  and  fully  as  possible. 

One  of  the  more  notable  was  Informa¬ 
tion  Wide  Area  Year  (IWAY),  a  prototype 
ATM  WAN  engineered  and  operated  by  a 
consortium  of  dozens  of  research  institu¬ 
tions.  IWAY  ran  for  about  a  year,  culminat¬ 
ing  in  a  demonstration  last  December  at 
the  Supercomputer  ’95  conference. 

During  IWAY’s  year  of  operation,  par¬ 
ticipants  used  it  as  a  testbed  for  ATM’s  via¬ 
bility  as  a  medium  for  distributed  ap¬ 
plications  ranging  from  environmental 
restoration  decision  support  to  climate 
simulation  to  CAVE  virtual  reality  envi¬ 
ronments.  The  project  was  also  designed 
to  give  ATM  users  and  carriers  an  oppor¬ 
tunity  to  learn  and  work  together  on  some 
of  the  nitty-gritty  challenges  of  construct¬ 
ing  long-distance  ATM  connections,  Krys¬ 
tosek  says. 

One  such  challenge  is  network  trou¬ 
bleshooting.  Krystosek  recalls  one  exam¬ 
ple.  “We  ran  into  a  problem  with  IWAY 
where  pings  were  not  getting  through 
from  Washington,  D.C.  to  Monterey,”  he 
says.  Network  managers  at  both  sites  first 
See  Argonne,  page  40 
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St 

Our  tests  show  five  ATM forays 
into  Ethernet  network  harbors. 


From  UN  to  WAN 


HALSTEAD  HANNAH 


You’ve  been  thinking  about  beefing  up  your  back¬ 
bone,  and  the  buzz  about  ATM  has  you  wondering 
whether  it  might  work  for  you.  But  you’re  anxious 
about  how  cell-based  technology  will  fit  with  your 
existing  Ethernet  network. 

ATM  switch  vendors  understand  your  concerns. 
The  five  vendors  that  submitted  products  for  testing 
—  Agile  Networks,  Inc.,  Bay  Networks,  Inc.,  Fore 

Systems,  Inc.,  3Com  Corp. 
and  Xylan  Corp.  —  all  pro¬ 
vide  tools  for  switch  man¬ 
agement  and  virtual  LAN 
configuration.  They  also 
offer  the  performance 
improvements  Asynchro¬ 
nous  Transfer  Mode  prom¬ 
ises  over  100M  bit/sec 
Ethernet.  But  we  found  enough  differences  be¬ 
tween  the  products  to  caution  you  to  choose  care¬ 
fully  the  switch  that  best  fits  your  needs. 

Performance 

There’s  no  question  that  a  155M  bit/sec  ATM 
backbone  link  offers  substantially  more  bandwidth 
for  interconnecting  Ethernet  workgroups  than 
does  1 00M  bit/ sec  FDDI  or  Fast  Ethernet. 

We  observed  traffic  loading  of  about  40M  bit/ sec 
on  the  ATM  link,  carrying  real-world  client/server 
traffic  between  eight  workstations  distributed  on 
the  two  Ethernet-ATM  switches.  This  appeared  to  be 
the  upper  limit  of  our  Windows  NT  server’s  ability  to 
send  and  receive  traffic  over  the  ATM  link  —  the 
result  of  a  number  of  interrelated  factors,  including 
disk  access  throughput,  the  ATM  adapter,  the 
adapter  driver,  the  client/server  applications  being 
run  and  the  particular  NT  processor  configuration 
we  used.  Different  configurations  might  have  given 
us  different  results. 

Given  the  same  client/server  interactions,  this 


By  Edwin  Mier 

peak  traffic  throughput  tended  to  be  nearly  the 
same  for  all  the  switches  tested.  However,  a  few  sub¬ 
tle  differences  were  noted  in  other  aspects  of  perfor¬ 
mance. 

Take,  for  example,  the  portion  of  a  bidirectional 
Ethernet  traffic  stream  that  can  traverse  the  switch. 
For  traffic  passing  between  two  of  the  switch’s  Ether¬ 
net  ports,  the  best  throughput  for  small  packets  we 
saw  —  9.4M  bit/ sec  —  was  the  same  with  Bay’s  Cen- 
tillion  100  and  Fore’s  ES-3810,  followed  closely  by 
Xylan’s  PizzaSwitch  (9.3M  bit/ sec).  Agile  managed 
8.1M  bit/ sec,  and  3Com  mustered  7.7M  bit/sec. 

These  throughputs  tracked  closely  with  the 
latencies  of  the  switches.  The  latency,  or  transit 
delay,  for  small  packets  passing  between  Ethernet 
ports  on  the  same  switch  (as  measured  by  ST  Bench, 
an  application  that  runs  on  Wandel  &  Goltermann, 
Inc.’s  DA-30c  analyzer)  was  the  lowest  for  Fore’s 
switch  at  64  microseconds.  Next  were  Bay  with  74, 
Xylan  with  85,  Agile  with  1 19  and  3Com  with  1 48. 

Not  surprisingly,  the  same  range  of  latencies 
applied  to  these  switches  when  passing  small  pack¬ 
ets  across  an  ATM  backbone  between  Ethernet 
ports  on  different  switches.  In  this  case,  though,  the 
latency  ranged  from  a  low  of  108  microseconds  with 
Fore  to  238  microseconds  with  Agile. 

Two  aspects  of  performance  are  noteworthy.  The 
portion  of  a  bidirectional  Ethernet  traffic  diat  could 
be  passed  from  one  Ethernet  port  to  another  was 
always  slightly  higher  within  the  same  switch  than 
when  the  traffic  was  sent  between  switches  over  an 
ATM  link.  The  difference  was  not  startling,  only 
about  100K  to  300Kbit/sec,  nor  was  it  unexpected, 
due  to  the  additional  processing  that  occurs  in  an 
Ethernet-ATM-Ethernetscenario. 

Servers  on  ATM 

Can  data  be  retrieved  faster  by  an  Ethernet-con¬ 
nected  client  workstation  from  a  server  that’s  also 


on  Ethernet,  or  from  a  server  that’s  on  a  much 
higher  speed  ATM  link?  Well,  it  turns  out  that  the 
client’s  Ethernet  link  is  the  bottleneck. 

From  the  tests  we  ran,  the  difference  in  the  time 
it  took  a  client  to  retrieve  an  8M-byte  file  from  a 
server  on  another  Ethernet  port,  as  compared  to  a 
server  on  a  155M  bit/sec  ATM  link,  was  effectively 
the  same.  Actually,  for  Xylan’s  and  Agile’s  switches, 

it  was  a  little  faster 
with  the  ATM-con¬ 
nected  server.  And  it 
was  a  little  faster  with 
the  Ethernet-con-  ji 

nected  server  in  the 
case  of  Fore  and 
3Com.  (Bay’s  switch 
didn’t  support  the 
ATM-connected 
server  configura¬ 
tion.) 

But  you  should 
note  that,  from  a  cli¬ 
ent/  server  response¬ 
time  point  of  view, 
the  client’s  Ethernet 
connection  will  in¬ 
variably  limit  the 
speed  at  which  data 
can  be  reu  ieved.  The 
reason  to  consider  an  ATM-connected  server  con¬ 
figuration  is  that  the  server  then  has  a  full  155M 
bit/sec  of  bandwidth  in  each  direction  to  and  from 
the  network.  This  is  an  im-provement  over  the  maxi¬ 
mum  100M  bit/sec  that  a  server  connected  to  Fast 
Ethernetor  FDDI  has. 

Management  and  administration 

Except  for  Bay’s  Centillion  100  switch,  all  the 
switches  we  tested  provide  management  access  in 

_ 
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NO  THANKS 

We  invited  Cisco 
Systems,  whose  Catalyst 
switch  line  reportedly 
addresses  Ethernet-to- 
ATM  internetworking,  and 
Newbridge  Networks, 
whose  Vivid  Yellow  Ridge 
switch  also  focuses  on 
Ethernet-to-ATM 
connectivity,  but  both 
declined  to  participate 
without  comment. 
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,  wo  ways:  via  a  local  terminal  console,  con¬ 
nected  out-of-band  to  a  serial  interface  on 
|  b<  switch;  and  inband  via  Simple  Net- 
v.  irk  Management  Protocol  from  a 
graphical  user  interface-based  manage- 
\  merit  application. 

Bay’s  switch  could  be  accessed  only 
c  :t-of-band  from  a  PC  running  the  Win- 
i  dows  version  of  die  vendor’s  SpeedView 
application.  This  is  a  drawback  for  several 
i  reasons:  First,  the  serial  port  severely  lim- 
|  its  the  bandwidth  for  management  access; 
second,  this  constrains  the  user  to  manag- 
ingjust  a  single  switch  at  a  time.  The  other 
vendors’  management  applications  could 
conduct  management  operations  with 
multiple  switches  concurrently. 

The  Bay  application  has  yet  to  be  inte¬ 
grated  with  Bay’s  enterprise-class  Optivity 
application,  although  the  vendor  indi¬ 
cated  that  was  in  the  works.  Also,  the 
SpeedView  application  can  reportedly 
manage  Centillion  100  switches  inband 
via  token  ring,  but  not  via  Ethernet  at  this 
time.  Of  the  switches  tested,  only  this  Bay 
switch  offers  optional  support  for  token¬ 
ring  LANs.  In  fact,  token  ring  is  supported 
concurrently  with  Ethernet  for  LAN-to- 
ATM  connectivity. 

We  found  3Com’s  and  Fore’s  manage¬ 
ment  applications  addressed  a  mixed 
Ethemet-ATM  environment  exception¬ 
ally  well.  Both  vendors’  packages,  3Com’s 
Transcend  Enterprise  Manager  and 
Fore’s  Fore  View,  are  truly  enterprise-class 
applications  that  are  well  thought  out  and 
scale  well  for  managing  large  networks. 

For  example,  both  automatically  dis¬ 
cover  and  then  concurrently  manage  all 
of  the  vendor’s  switches  within  the  net¬ 
work.  Both  also  support  a  valuable  man¬ 
agement  feature  in  ATM  networks  called 
virtual  circuit  path  tracing,  which  lets  you 
track  the  logical  channels  between  com¬ 
municating  end-nodes  through  a  com¬ 
plex  ATM  backbone. 

VLAN  levels 

Another  key  aspect  to  the  manage¬ 
ment  and  administration  of  these 
switches  is  how  they  handle  VLANs.  This  is 
a  complex  area,  which  we  evaluated  based 
on  function,  as  well  as  the  effectiveness 
and  ease  of  use  of  the  interfaces  for  creat¬ 
ing  and  administering  VLANs. 

From  a  functional  point  of  view,  we 
regard  Agile’s  VLAN  capabilities  as  the 
richest  of  the  five  switches,  with  Xylan’s 
close  behind. 

Agile’s  ATMizer  1 25  lets  users  organize 
VLANs  around  almost  any  mix  of  physical 
layer  (port  grouping),  link  layer  (specific 
MAC  address)  and  network  layer  (proto¬ 
cols  such  as  IP  or  IPX)  criteria. 

Indeed,  we  saw  indications  that  the 
switch  can  understand  protocols  and  logi¬ 
cal  node  associations  even  above  the  net- 
|  work  layer.  For  example,  the  switch 
I  automatically  built  an  association  of  users 
|  based  on  Novell  client/server  interaction 
j  and  service-advertisement  broadcasts. 

'  fh  is  was  impressive. 

Xylan’s  VLAN  capabilities  likewise 
:  transcended  physical,  link  and  network 
j  layers,  although  we  did  not  observe  the 
j  same  degree  of  higher  level  protocol 
j  understanding  that  we  saw  with  Agile’s 
I  switch.  Lot  unlike  Agile,  Xylan’s  switch 


also  supports  integral  IP  and  IPX  routing, 
and  even  lets  users  set  up  routing  between 
VLANs.  Bay,  Fore  and  3Com  let  users 
build  VLANs  based  on  physical  layer  port 
groupings,  but  that’s  about  it. 

Xylan  emerges  the  VLAN  winner  when 
we  combine  VLAN  capabilities  with 
VLAN  management  and  administration. 
As  far  as  the  effectiveness  of  the  manage¬ 
ment  interfaces  for  configuring  VLANs, 
both  Xylan’s  and  3Com’s  are  exception¬ 
ally  rich  in  the  options  they  offer  users  for 
structuring  and  administering  VLANs. 
For  ease  of  use,  we  rate  the  VLAN  inter- 


NetResults 


Product 

Vendor 


ATMizer  125,  running 
software  Version  3.32 

Agile  Networks,  Inc. 
(508)  263-3600 


Price  as  tested 


www.agile.com 

$38,500  for  switch 
with  12  Ethernet  and 
2  155M  bit/sec  ATM 


ports,  including  an 
integral  6-port  ATM 
switch;  $4,500  for 
management  soft¬ 
ware  for  managing  2 
switches  ($1,500  per 
additional  switch 
managed) . 


Pros 


Cons 


▲  Switch  software 
loads/ reloads  easily 
via  a  4M-byte  flash- 
memory  PC  Card 
A  Includes  a  built-in 
6-port  ATM  switch, 
enabling  ATM-based 
backbone  data 
networking  without 
additional,  expensive 
ATM  switches 
A  Can  automatically 
build  VLANs  based 
on  high-level 
protocol 

characteristics  like 
IPX  broadcasts 
A  Easy  to  get  up  and 
running 

▼  Tricky  to  get 
Novell  IPX  working 
(default 

configuration  is 
TCP/IP-oriented) 


▼Switch  didn’t  filter 


too-long/jabber 
packets,  allowing 
them  to  pass 
between  Ethernet 
and  ATM 

▼Ports  on  the  switch 
are  not  numbered, 
which  can  confuse 
management  and 
diagnostics 
▼  Many  aspects  of 
ATM  operation 
(such  as  SVC)  are 
still  based  on 
vendor’s  proprietary 
protocols 


faces  of  Bay  and  Xylan  as  the  most  intu¬ 
itive  and  well  organized. 

Managing  ATM  back-to-back 

With  a  single  back-to-back  155M 


bit/sec  ATM  link,  more  than  300M 
bit/sec  of  bidirectional  bandwidth  is  avail¬ 
able  between  Ethernet  workgroups.  To 
see  howwell  thisworksin  practice,  we  con¬ 
nected  two  of  each  vendor’s  switches  via 


■■■■■ 

Overall  score 

Agile 

5.7 

Bay 

5.1 

Fore 

6.1 

3Com 

6.1 

Xylan 

6.4 

Networking  and  connectivity  (20%) 

5 

3 

7 

7 

7 

Management/administration  (20%) 

5 

4 

7 

7 

6 

Features  (20%) 

7 

7 

4 

6 

6 

Performance  (15%) 

5 

7 

7 

5 

7 

Flexibility  and  ease  of  use  (15%) 

6 

6 

6 

5 

7 

Installation  and  documentation  (10%)  6  3 

Scores  based  on  a  scale  of  1-10.  Categories  are  weighted  by  the  percentages  shown. 

5 

6 

5 

Centillion  100, 
running  System 
Code  1.3.1 

Bay  Networks,  Inc. 
(408)  988-2400 
www.baynetworks.com 

$22,000  for  switch 
with  24  Ethernet  and 
2  155M  bit/sec  ATM 
ports;  $925  for 
management 
software. 


A  Special  setup 
options  for  maximum 
speed  (TurboSwitch) 
and  efficient  use  of 
ATM  connections 
(CircuitSaver) 

A  Supports 
prioritization  of  traffic 
over  ATM  links 
A  Extensive  user- 
tailorable  packet 
filtering  (64  filters  per 
port) 


▼Even  basic  ATM  set¬ 
up  is  too  complicated; 
standard  defaults  for 
basic  operation  are 
needed 

▼Doesn’t  support  in- 
band  management 
access  via  Ethernet; 
limited  to  out-of-band 
access  via  serial  port 
(except  for  token 
ring) 

▼No  online  help  with 
the  management 
application 
▼No  activity  LEDs  on 
switch  for  Ethernet 
segments 


ES-3810  Workgroup 
Ethernet  Switch, 
running  software 
Version  4.0.0 

Fore  Systems,  Inc. 
(412)  772-6600 
www.fore.com 

$9,490  for  switch  with 
24  Ethernet  ports  and 
a  155M  bit/ sec  ATM 
port;  $2,495  for 
management 
software;  plus  $19,445 
for  a  4-port  (155M 
bit/sec)  ASX-200BX 
ATM  switch,  which  is 
required  in  all  cases 
for  Ethemet-to-ATM 
connectivity. 


A  Supports  full-duplex 
operation  on 
Ethernet  ports 
A  The  terminal 
console  interface  is 
intuitive  and  easy  to 
use 

A  Management 
access  to  switch  is 
supported  in-band  via 
LAN  or  ATM  channel 
AWide  configuration 
flexibility;  supports 
mix  of  Ethernet  and 
100Base-T  along  with 
ATM  uplink 


▼  Requires  an 
external  ATM  switch 
for  any  Ethemet-ATM 
connectivity 
▼VLAN  setup  and 
administration  is  very 
complex  via 
command-line 
interface 

▼No  graphical  display 
of  statistics  in 
management 
application,  just  tables 
of  raw  numbers 

▼  Doesn’t  support 
enough  node 
addresses  on  switched 
Ethernet  ports 
(limited  to  4  per  port, 
288  per  switch) 


UnkSwitch  2700, 
running  software 
Version  3.00 

3Com  Corp. 

(408)  764-5000 
www.3com.com 

$8,400  for  switch  with 
12  Ethernet  ports  and 
a  155M  bit/sec  ATM 
port;  $9,000  for 
management  software 
tested  (Transcend  for 
Unix) .  Full  Ethernet 
integration  and 
operation  over  ATM 
typically  requires 
vendor’s  CellPlex 
7000  ATM  switch  - 
$21,300  for  4-port 
(155M  bit/sec) 
configuration. 

A  Supports  full- 
duplex  operation  on 
Ethernet  ports 
A  The  terminal 
console  interface  is 
intuitive  and  easy  to 
use 

A  Management 
access  to  switch  is 
supported  in-band  via 
LAN  or  ATM  channel 
A  Wide  configuration 
flexibility;  supports 
mix  of  Ethernet  and 
100Base-T  along  with 
ATM  uplink 


▼  Requires  an 
external  ATM  switch 
for  any  Ethemet-ATM 
connectivity 
▼VLAN  setup  and 
administration  is  very 
complex  via 
command-line 
interface 

▼No  graphical  display 
of  statistics  in 
management 
application,  just  tables 
of  raw  numbers 

▼  Doesn’t  support 
enough  node 
addresses  on  switched 
Ethernet  ports 
(limited  to  4  per  port, 
288  per  switch) 


PizzaSwitch,  running 
Switch  Code  2.03 

Xylan  Corp. 

(818)  880-3500 
www.xylan.com 

$13,500  for  switch 
with  12  Ethernet  and 
2155M  bit/sec  ATM 
ports;  $1,000  for 
management 
software.  For  full 
Ethernet  integration 
and  operation  over 
ATM,  an  external 
ATM  switch  is  needed; 
we  tested  with  Fore 
ASX-200BX  4-port 
(155M  bit/sec)  ATM 
switch  ($19,445). 


A  Extremely  fast  and 
easy  setup  for 
Ethemet-to-Ethemet 
connectivity  over  ATM 
A  Extensive  flash 
memory  system,  good 
for  maintaining 
backup  configura¬ 
tions  and  operating 
system  software 
A  Integral  DP  and  IPX 
routing  multilevel 
VLANs;  very  good 
interface  for 
configuring  and 
administering  VLANs 
A  Optional  support 
for  FDDI  and 
100Base-T 

▼  Some  intermittent 
connectivity  problems 
with  IPX 

▼Very  limited  online 
help  with  the 
management  software 
▼Some  intermittent 
SVC  connectivity 
problems  through  the 
Fore  ATM  switch 
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ATM,  so  that  clients  connected  to  Ether¬ 
net  ports  on  one  switch  could  communi¬ 
cate  over  the  ATM  backbone  with  servers 
connected  to  Ethernet  ports  on  the  other 
switch.  The  ATM  network,  in  essence,  per¬ 
formed  like  a  bridged  WAN  link  connect¬ 
ing  two  remote  Ethernet  LANs. 

Where  possible,  we  tried  to  connect 
the  switches  with  a  single  point-to-point 
physical  link  between  ATM  ports  on  the 
two  switches.  We  also  decided  to  accept 
whatever  default  ATM  parameters  and 
settings  the  vendor  had  implemented  in 
its  switch  for  such  a  connection. 

Four  of  the  vendors  tested  supported 
this  direct  back-to-back  ATM  connection: 
Agile,  Bay,  3Com  and  Xylan.  Only  Fore’s 
ES-381Qs  could  not  be  directly  linked  via 


For  more  detailed  point-by-point  comparisons 
of  each  of  our  five  switches,  link  to  Network 
World  Fusion.  Select  NetRef,  Buyer's  Guides 
and  Reviews,  then  ATM  Switches. 


ATM;  instead,  the  ES-3810  requires  an 
external,  stand-alone  ATM  switch  for  any 
and  all  connectivity  via  ATM. 

With  Agile,  3Com  and  Xylan,  we  were 
pleasantly  surprised  to  find  their  switches 
needed  minimal  manual  configuration 
when  establishing  Ethernet-to-Ethernet 
connectivity  over  a  point-to-point  ATM 
link.  For  Xylan  and  3Com,  you  don’t  need 
to  know  a  thing  about  the  intricacies  of 
ATM  to  get  this  configuration  up  and  run¬ 
ning.  A  small  amount  of  ATM  knowledge 
is  needed  for  the  Agile  back-to-back  con¬ 
nection. 

Bay’s  switches  connected  without 
requiring  a  stand-alone  ATM  switch,  but 
you  need  a  fair  amount  of  understanding 
of  ATM  to  perform  some  manual  configu¬ 
ration.  This  was  almost  the  same  amount 
of  ATM  expertise  required  to  configure 
the  stand-alone  ATM  switch  that  Fore 
requires. 

But  if  you  have  more  than  a  couple  of 
dispersed  Ethernet  workgroups  in  your 
network,  you  should  seriously  consider 
employing  an  intermediate  ATM  switch 
anyway. 

That’s  because  as  the  number  of  dis¬ 
persed  Ethernet  workgroups  grows,  the 
number  of  point-to-point  ATM  links 
needed  for  full  connectivity  between  all 
workgroups  grows  geometrically.  With  a 
stand-alone  ATM  switch,  only  a  single 
ATM  link  between  each  workgroup  and 
the  switch  is  needed. 

If  you  have  only  a  few  workgroups  that 
will  be  interconnected  via  ATM,  you  can 
avoid  —  or  at  least  defer  —  having  to  buy 
an  intermediate  ATM  switch  if  the  Ether- 
net-ATM  switches  you  select  support  mul¬ 
tiple  ATM  links. 

That’s  where  Agile  and  Bay,  and  to  a 
lesser  degree  Xylan,  have  an  advantage. 
Agile’s  ATMizer  125  has  an  optional  inte¬ 
grated  six-port  ATM  switch,  which  was 
included  in  the  unit  we  tested. 

The  ATMizer  125’s  $38,500  price  tag 
reflects  this  valuable  feature.  It’s  signifi¬ 
cantly  higher  than  the  $9,000  to  $14,000 
price  tags  for  Fore,  3Com  and  Xylan 


How  LANs  and  ATM  differ 


Many  users  view  traditional  LANs  and  Asynchronous  Transfer  Mode  as  o  i  i 
and  water.  And  while  the  products  tested  in  this  evaluation  are  specifically 
designed  to  make  the  two  complement  each  other  more  like  oil  and  vine¬ 
gar,  the  differences  are  likely  to  persistfor  along  time. 

For  example,  ATM  is  connection-oriented;  a  logical  channel  needs  to  be  setup 
between  communicating  end  nodes  before  they  can  exchange  data.  By  compari¬ 
son,  all  traditional  LANs  —  Ethernet,  token  ring,  FDDI,  and  even  the  newer  Fast 
Ethernet  and  1  OOVG-AnyLAN  —  are  shared-media;  they  provide  a  single  fixed- 
bandwidth  channel  that  all  attached  nodes  share. 

Where  traditional  LANs  were  designed  so  that  any  station  could  easily  broadcast 
information  to  some  or  all  of  the  other  stations  on  the  same  LAN,  it  is  very  difficult 
to  do  the  same  type  of  broadcasting  over  an  ATM  network. 

The  shared-channel  structure  of  traditional  LANs  makes  them  better  suited  for 
traditional  data  traffic,  characterized  by  short-duration  bursts.  However,  ATM 
shines  with  new  applications  and  services  that  involve  dedicated-bandwidth  chan¬ 
nels,  full-duplex  exchange  between  communicating  endpoints  and  protracted 
connect  or  session  times — such  as  multimedia,  client/ server  and  videoconferenc¬ 
ing.  ATM’s  ultimate  potential  to  efficiently  handle  any  mix  of  traffic  types  over  the 
same  network  facilities  and  infrastructure  makes  it  an  attractive  choice  for  the 
future. 

— Edwin  Mier 


Ethernet-ATM  switches. 

For  comparable  functionality,  you’d 
need  to  add  a  stand-alone  ATM  switch  — 
costing  about  $20,000  for  a  minimal,  four- 
port  variety —  to  these  vendors’  ATM  net¬ 
works. 

With  the  six-port  integral  ATM  switch, 
the  ATMizer  125  can  handle  as  many  as 
five  ATM  links  (one  port  is  used  for  inter¬ 
facing  to  the  switched  Ethernet  ports) . 

Bay’s  Centillion  100  can  be  configured 
with  as  many  as  1 0  ATM  interfaces. 

While  the  $22,000  price  tag  for  the  Bay 
configuration  we  tested,  with  two  155M 
bit/sec  ATM  links,  is  appreciably  less  than 
Agile’s,  the  integral  ATM  switching  fea¬ 
tures  of  the  Centillion  100  are  more  lim¬ 
ited. 

For  interconnecting  with  other  Bay 
Ethernet-ATM  switches,  the  Centillion 
100  works  well  without  an  external  ATM 
switch.  You  can  set  up  large  networks  by 
connecting  multiple  Centillion  100s  via 
their  ATM  ports. 

However,  the  integral  ATM  switching 
that  enables  this  is  not  of  the  same  gen¬ 
eral-purpose  ATM  switch  caliber  as 
Agile’s.  The  protocols  used  for  LAN-over- 
ATM  connectivity  in  the  Bay  switch  we 
tested  are  proprietary. 

Xylan’s  PizzaSwitch,  which  is  precon¬ 
figured  at  the  factory  to  customer  specifi¬ 
cations,  supported  two  ATM  links  in  the 
configuration  we  tested. 

Xylan  also  offers  a  higher  end,  more 


modular,  more  field-upgradable  and  con¬ 
siderably  more  expensive  OmniSwitch 
line  for  networks  requiring  more  —  or 
different  combinations  of  —  ports 
(including  token  ring,  which  is  not  sup¬ 
ported  in  the  Pizza-Switch).  An  Omni- 
Switch  configured  with  the  same  12 
Ethernet  and  two  ATM  ports  costs 
roughly  double  the  $13,500  price  of  the 


PizzaSwitch  we  tested. 

Ethernet  clients  to  ATM  servers 

We  also  examined  the  switches  in  a 
configuration  where  clients  connected  to 
Ethernet  ports  access  servers  directly 
linked  to  the  ATM  network. 

We  invited  each  vendor  to  provide  its 
See  Switches,  page  40 


We  configured  two  different  networks  in  our  lab 
forevaluatingthe  Ethernet-ATM  switches  (see 
graphic). 

In  the  first,  which  we  call  Ethernet-ATM- 
Ethernet,  we  linked  each  vendor’s  two  switches 
via  their  ATM  ports.  These  were  155M  bit/ sec, 
multimode-fiber  ATM  links.  We  used  a  back-to- 
back  connection  -  a  direct  point-to-point  ATM 
link  between  th  e  two  switches  -  for  a  II  of  the  ven¬ 
dors  except  Fore,  which  requires  an  intermediate 
ATM  switch.  In  this  configuration,  Ethernet-con¬ 
nected  client  workstations  on  one  switch  com¬ 
municated  with  Ethernet-connected  servers  on 
the  other  across  the  ATM  network. 

In  the  otherconfiguration,  Ethernet-ATM,  we 
used  only  a  single  switch  to  allow  Ethernet-con¬ 
nected  clients  to  communicate  with  an  ATM-con¬ 
nected  server. 

With  Fore,  3Com  and  Xylan,  this  configura¬ 
tion  required  an  intermediate  ATM  switch.  Agile’s 
ATMizer  125  included  an  integral  six-port  ATM 
switch  and  didn’t  require  an  external  one.  Bay’s 
Centillion  100  did  notsupportconnectivity 
between  Ethernet  clients  and  ATM-connected 
servers,  regardless  ofwhetheran  external,  inter¬ 
mediate  ATM  switch  was  present. 

Our  client  workstations,  90-MHz  Pentium 
board  PCs  from  ChatCom,  Inc.  and  CubixCorp., 
ran  Windows  95  and  communicated  with  either  a 
Windows  NT3. 51  ora  NetWare  4.1  server  in  the 


Test  environments  for  Ethernet-ATM  switches 


Windows  95  PC  clients 


ATM  multimode  fiber 


Windows  NT  and 


NetWare  4.1  servers 


Ethernet-ATM 


Stand-alone 


Windows  95  PC  clients 


155M  bit/sec 
ATM  multimode  fiber 


Windows  NT  server 


Ethernet-ATM-Ethernet  environment.  Inthe  Ether¬ 
net-ATM  environment,  our  Windows  95  clients  con¬ 
nected  to  a  Windows  NT  server.  The  ATM  adapters 
used  in  the  servers  in  the  Ethernet-ATM  tests  were 
plugged  into  PCI  bus  slots  of  the  server  mother¬ 
boards. 

We  used  a  Hewlett-Packard  Internet  Advisorana- 
lyzerto  inject  many  differenttypesof  error  packets 
into  an  Ethernet  port  and  ascertain  whetherthe 
switch  passed  them  onto  the  ATM  network  and  deliv¬ 
ered  them  to  the  other  Ethernet  workgroup.  In  addi¬ 


tion,  we  used  a  Wandel  &  Goltermann  DA-30c  traf¬ 
fic  analyzer  to  measure  how  much  of  a  bidirec¬ 
tional  Ethernet  traffic  stream  could  be  passed 
between  the  switches  over  the  ATM  backbone  in 
the  Ethernet-ATM-Ethernet  configuration. 

We  also  employed  a  special  ATM  analyzer,  Cell- 
Blasterfrom  Net2NetCorp.,  to  monitor  and  ana 
lyze  traffic  and  signalingon  ATM  iinks.  This 
PC-based  system,  with  special  ATM  cards,  can 
passively  monitorall  traffic  passing  over  a  full- 
duplex,  155M  bit/ sec  ATM  link. 
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Feature 


hTM  standards 


Continued  from  page  34 

.  •  real  only  where  bandwidth  is  in  short 
imply.  For  many  networks,  100M  bit/sec 
: net  offers  enough  bandwidth  to 


tbs  Network  Interoperability  Alliance  from  the 
original  press  release  announcing  its 
formation  and  a  technical  white  paper 
describing  its  objectives. 

Select  NetRef.  Technology  Resources 
then  Broadband 
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keep  even  real-time  applications  running 
smoothly.  Yet  as  Fast  Ethernet  reaches 
more  endstations,  what  can  supply 
enough  bandwidth  in  the  backbone?  Sta¬ 
ble  gigabit  Ethernet  products  are  at  least  a 
year  away,  whereas  ATM  is  available  at 
622M  bit/ sec  today. 

Jerry  Coleman,  system  and  network 
manager  at  Pacific  Investment  Manage¬ 
ment  Co. ,  had  scalability  in  mind  when  he 
selected  ATM  switches  from  Fore  to  inter¬ 
connect  his  file  servers.  ‘  ‘We  had  the  need 
for  large  data  transfers  between  systems,” 
he  says.  “ATM  is  pretty  stable,  and  it’s 
probably  two  years  ahead  of  Fast  Ethernet 
in  terms  of  going  to  another  speed.  I’ll 
believe  gigabit  Ethernet  when  I  see  it.” 
Now  Coleman  is  testing  Fore’s  25M 
bit/sec  ATM.  “We’re  looking  at  video  to 
the  desktop,”  he  reports,  “so  that  traders 
can  keep  an  eye  on  CNN.” 

Meanwhile,  support  for  QoS  increases. 
The  WinSock  2  API,  soon  to  be  shipped 
with  Windows  NT  and  Windows  95,  lets 
applications  open  connections  and  spec¬ 
ify  QoS  requirements  to  the  network  (see 
Figure  3,  page  34).  Cells  in  Frames  (CIF), 


a  new  concept  backed  by  more  than  30 
vendors,  uses  a  format  similar  to  the 
Frame  UNI  to  extend  ATM  virtual  circuits 
over  conventional  LANs.  With  CIF,  ATM 
can  reach  end-to-end  without  disrupting 
desktop  hardware. 

The  only  certainty  is.  .  . 

Current  ATM  Forum  specifications 
provide  a  stable  platform  for  high-perfor¬ 
mance  networking,  and  the  Anchorage 
Accord  will  help  rationalize  ATM’s  future. 
ATM  will  grow  to  dominate  the  wide  area, 
often  as  transparent  infrastructure,  but 
the  struggle  with  Ethernet  will  continue 
in  the  local  area.  Architectures  for  inter¬ 
networking  over  ATM  will  be  driven  more 
by  vendor  positioning  than  by  standards, 
and  as  always,  a  continuous  supply  of  hype 
will  be  the  only  certainty. 

Bellman  is  president  of  Brook  Trail 
Research,  a  consultancy  specializing  in  net¬ 
work  technology  assessment  and  business  devel¬ 
opment.  He  can  be  reached  by  phone  at  (508) 
647-0011  or  via  the  Internet  at  bellman 
@world. std.com. 


Switches 
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choice  of  PCI  bus,  multimode  fiber-based, 
155M  bit/sec  ATM  adapters  for  testing 
this  configuration.  Or,  if  they  preferred, 
we  would  select  and  use  the  network  inter¬ 
face  card  of  our  choice  (we  had  Adaptec 
and  Fore  ATM  adapters  on  hand).  Agile 
furnished  an  Interphase  adapter;  3Com 
and  Fore  provided  their  own  PCI  bus 
ATM  adapters,  while  Xylan  was  content  to 
let  us  use  a  Fore  adpater. 

We  found  that,  with  the  current  release 
of  software  in  Bay’s  Centillion  100  switch, 
the  Ethernet  client-to-ATM  server  config¬ 
uration  was  not  supported.  Bay  says  future 
software  releases  will  support  this  topol¬ 
ogy- 

Of  the  remaining  four  vendors,  all 
except  Agile  (which,  as  noted  earlier,  has 
its  own  integrated  ATM  switch)  required  a 
stand-alone  ATM  switch  to  support  this 
configuration.  Therefore,  we  invited  the 
vendors  to  provide  their  choice  of  an 
external  ATM  switch  for  this  configura¬ 
tion;  if  they  preferred,  we  would  use  our 
lab’s  Fore  ASX-200  switch.  3Com  pro¬ 
vided  one  of  its  CellPlex  ATM  switches  for 
use  in  testing  its  Ethernet-ATM  switch.  We 
used  the  Fore  ATM  switch  for  testing  both 
the  Fore  and  Xylan  Ethernet-ATM 
switches. 

With  Agile’s  ATMizer,  we  connected 
the  server  to  an  ATM  port  and  were  pass¬ 
ing  TCP/IP  client/server  traffic  in  about 
15  minutes.  As  long  as  your  traffic  is 
TCP/IP,  the  Agile  switch’s  installation 
and  setup  is  without  question  the  easiest 
and  most  user-friendly  of  the  ones  tested. 
Unfortunately,  setting  up  the  switch  for 
other  protocols,  such  as  Novell’s  IPX, 
requires  more  work  and  careful  attention 
j  to  detail. 

3Com's  LinkSwitch  2700  ranks  as  the 
i  next  easiest  to  set  up  and  configure  for 
!  Ethernet  client-to-ATM  server  connectiv- 
I  itv.  W<  sed  3Cora-supplied  ATM  adapt- 
t  ers  (3C97l-Fs)  and  a  3Com-supplied 


CellPlex  7000  ATM  switch.  After  about  45 
minutes,  we  were  up  and  running;  most  of 
the  effort  involved  setup  of  the  ATM 
switch. 

Setting  up  the  Ethernet  client-to-ATM 
server  configuration  with  Fore’s  gear  was 
only  a  bit  more  involved,  mainly  in  config¬ 
uring  the  Fore  ASX-200BX  ATM  switch. 
Fore  also  submitted  its  own  server  adapt¬ 
ers. 

Xylan’s  equipment,  which  was  among 
the  easiest  to  set  up  for  the  back-to-back 
Ethernet-ATM-Ethemet  configuration, 
was  probably  the  most  involved  to  get  run¬ 
ning  in  the  Ethernet  client-to-ATM-server 
environment,  mainly  because  Xylan 
doesn’t  make  ATM  switches  with  the  com¬ 
ponents  needed  to  do  standards-based 
Ethernet  LAN  emulation  over  ATM. 


Therefore,  we  employed  the  same  Fore 
adapters  and  ATM  switch  that  we  used  in 
Fore’s  configuration. 


The  alliance  is  a  co¬ 
operative  of  users,  con¬ 
sultants,  educators  and 
integrators  that  applies  its 
technical  and  business  skills  to  analyze 
and  compare  strategic  network  products. 
A  list  of  alliance  partners  can  be  found 
on  page  31. 


Mier  is  president  of  Mier  Communications,  Inc., 
a  Princeton  Junction,  N.J. -based  network 
consultancy,  product  test  center  and  technical 
publisher.  Mier  can  be  reached  via  E-mail  at 
ed@mier.com  or  by  phone  at  (609)  275-7311. 


Interoperability  is  an  issue 

it  was  not  our  intent  to  verify  the  switches’  compliance  or  conformance  with  the 
multitude  of  standards  emerging  from  the  ATM  Forum.  For  the  most  part, 
we  confirmed  that  the  Ethernet-ATM  switches  worked  with  those  from  the 
same  vendor  as  well  as  with  the  ATM  switches  and  adapters  provided  by  that 
vendor. 

Only  in  the  case  of  Xylan,  which  does  not  make  its  own  pure  ATM  switch  and 
adapters,  were  we  forced  to  test  ATM  interoperability  between  vendors  —  specifi¬ 
cally,  between  Xylan’s  Ethernet-to-ATM  PizzaS  witch  and  Fore’s  ATM  switch  and 
PCI-bus  adapters.  (Xylan’s  higher  end  OmniSwitch  family,  which  wasn’t  tested, 
can  be  configured  with  only  ATM  interfaces,  but  the  product  line  is  more  oriented 
toward  store-and-forward  switching  between  a  mix  of  LAN/ ATM  technologies.) 

In  the  Xylan-Fore  case,  everything  worked  but  a  few  anomalies  did  pop  up.  For 
example,  about  1 5  minutes  after  a  switched  virtual  circuit  (SVC)  ATM  session  was 
established  and  copious  data  was  exchanged  between  a  client  on  PizzaSwitch’s 
Ethernet  port  and  a  server  connected  to  the  Fore  ATM  switch,  the  connection 
would  inexplicably  go  to  sleep  and  data  would  no  longer  pass. 

We  did  not  determine  with  certainty  where  the  problem  was  originating,  but  we 
did  discover  that  we  could  clear  the  problem  byresetting  the  Fore  ATM  switch. 

The  moral  of  this  story  is  thatfull  ATM  interoperability  between  differentven- 
dors’  equipment  still  is  not  assured.  This  particular  problem  may  have  been  with 
Xylan,  or  with  Fore,  or  it  may  have  been  an  anomaly  in  the  SVC  specification  that 
both  have  implemented.  You,  too,  can  expect  to  encounter  such  situations,  at  least 
until  the  full  set  of  common  ATM  specifications  has  been  more  fully  imple¬ 
mented,  debugged  and  tested  for  interoperability. 

— Edwin  Mier 


Argonne 

Continued  from  page  36 

checked  out  local  equipment,  then  inves¬ 
tigated  each  of  the  service  providers 
involved. 

It  turned  out  one  carrier  was  monitor¬ 
ing  traffic  levels  by  measuring  the  time 
between  cells,  rather  than  the  total  num¬ 
ber  of  cells  going  over  a  link  at  any  particu¬ 
lar  time.  “The  interval  between  cells  in  a 
ping  packet  is  quite  short,  and  the  carrier 
was  just  dropping  those  cells  whose  inter¬ 
val  was  not  within  its  specifications,”  Krys- 
toseksays. 

One  clear  insight  drawn  from  the 
IWAY  project  is  that  PVCs  won’t  cut  it  on 
an  ongoing  cross-agency  ATM  network. 
Even  for  IWAY,  which  was  a  one-shot  dem¬ 
onstration,  “we  had  people  typing  in  PVC 
[tables]  fordays,”  Krystoseksays. 

In  IWAY s  aftermath,  Argonne  and  a 
number  of  other  research  institutions  are 
exploring  the  possibility  of  an  ongoing 
interagency  network  “rather  like  an  ATM- 
based  Internet,”  Kuhfuss  says.  “There  are 
a  whole  suite  of  major  initiatives  to  bring 
collaborative  software  to  laboratories  and 
make  them  one  large  facility.”  Commer¬ 
cial  companies  with  heavy-duty  research 
laboratories,  such  as  Ford  Motor  Co., 
General  Motors  Corp.  and  McDonald’s 
Corp.,  are  also  getting  involved. 

Former  IWAY  participants  are  also 
‘  ‘going  back  to  the  beginning  and  looking 
at  the  infrastructure  to  see  whether  IP  is 
the  right  interface,  or  whether  it  should 


Learn  more  about  what  Argonne  is  up  to  from  the 
organization  itself.  We've  built  links  to  a  number 
of  sites,  including: 

►  Argonne' s  home  page 

►The  Electronics  and  Computing  Technologies 
division  home  page 

►  Mathematics  and  Computer  Science  division 
home  page 

►Argonne's  Futures  Lab 
►The  Argonne  CAVE  site 
►A  site  explaining  the  IWAY  effort 

Select  NetRef, 
Technology 
Resources  then 
Broadband. 
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be  straight  ATM-based  applications,  or 
whether  it  should  really  be  IP  over 
SONET,”  Kuhfuss  says.  SONET  “doesn’t 
have  ATM’s  53-byte  cell  overhead  — 
there’s  a  lot  of  addressing  information  on 
every  ATM  cell,”  he  adds.  “Remove  that 
layer,  and  in  theory  you  can  write  IP  right 
down  to  SONET,  for  people  who  really 
need  a  lot  of  bandwidth .  ’  ’ 

Still,  with  all  its  limitations  and  imma¬ 
turity,  ATM  remains  the  broadband  net¬ 
working  technology  of  choice  both  for 
Argonne  and  for  the  research  community 
in  general.  “Two  years  ago,  we  made  the 
decision  that  ATM  is  the  best  path  for  us,’  ’ 
Kuhfuss  says.  So  far,  Argonne  has  seen  no 
reason  to  change  thatjudgment. 

Horwitt  is  a  freelance  writer  based  in 
Waban,  Mass.  She  can  be  reached  via  the  Inter¬ 
net  at  75244. 1 666@compuserue.  com. 


40  *  Network  World*  July  8. 1996*  www.nwfusion.com 


Management  Strategies 

Covering:  Career  Insights  and  Innovations 
in  Managing  Staff,  Budgets  and  Technology 


It’s  time  to  consider  bringing 
ergonomics  to  the  desktop 

Providing  highly  adjustable  workstations  can  make  life  less  painful  for  end  users. 


Briefs 

■  J3  Learning  Corp.  is  offer¬ 
ing  a  new  series  of  computer- 
based,  multimedia  and  video 
courses  to  help  users  earn  certifi¬ 
cation  in  Microsoft  Corp.  ’s 
Microsoft  Office  applica¬ 
tions. 

Programs  covering  the  follow¬ 
ing  applications  will  be  avail¬ 
able  this  summer:  Word  for  Win¬ 
dows  95 — Proficient  and  Expert 
User;  Excel  for  Windows  95 — 
Proficient  and  Expert  User;  Pow¬ 
erPoint  for  Windows  95  — 
Expert  User;  and  Microsoft  Office 
—  Proficient  and  Expert  User. 
The  price  per  course  starts  at 
$995. 

J3:  (800)  532-7672. 

■  NetSolve,  Inc.  is  now  offer¬ 
ing  NetSol ve  Off-Hours  Mon¬ 
itoring,  an  outtasking  service 
for  network  monitoring  and 
problem  resolution  during  non¬ 
business  hours. 

Designed  for  users  with  100  to 
1,000  remote  office  routers,  the 
service  enables  customers  to 
retain  responsibility  for  network 
design,  router  configuration  and 
software  upgrades,  but  rely  on 
NetSolve  to  detect  and  correct 
problems  during  specified  hours. 

The  cost  for  monitoring  100 
routers  between  5p.m.  and  8  a.m. 
Monday  through  Friday,  plus  24 
hours  a  day  on  the  weekend,  is 
$7,500  a  month. 

NetSolve:  (512)  795-3000. 

■  The  ATM  Success  Strate¬ 
gies  for  Users  conference  will 
be  held  July  29-31  in  Chicago. 

You  can  attend  conference  or 
workshop  sessions  on  Asynchro¬ 
nous  Transfer  Mode  deployment, 
migration  and  implementation; 
ATM  applications  and  switching 
systems;  ATM  options  to  the  desk¬ 
top,  in  the  backbone  and  over 
Synchronous  Optical  Network 

( SONET);  and  LAN  emulation. 

The  cost  for  the  conference 
only  is  $1,295.  The  conference 
plus  one  or  two  workshops  costs 
$1,695  to  $1,995.  Groups  of  three 
or  more  receive  a  10%  discount. 

International  Quality  &  Pro¬ 
ductivity  Center:  ( 800 )  420-2145. 


By  Carol  Sliwa 

The  desktop,  quite  literally, 
should  be  as  important  a  consid¬ 
eration  as  the  hardware,  soft¬ 
ware  and  wiring  that  go  into 
linking  clients  to  your  network. 


How  well  you  select  ergo¬ 
nomic  equipmen  t  can  play  a  vital 
role  in  keeping  your  employees 
free  from  the  pain,  numbness 
and  tingling  that  has  victimized  a 
great  number  of  computer 
users,  say  professionals  who 
study  occupational  injuries. 

Likewise,  getting  involved  in 
the  physical  layout  of  the  work¬ 
spaces  helps  to  ensure  an  ergo¬ 
nomically  correct  workstation 
will  fit  neatly  into  the  office  envi¬ 
ronment. 

When  properly  used,  that 
workstation  can  help  prevent  the 
repetitive  strain  injuries  (RSI) 
that,  at  their  most  severe,  have 
led  to  long-term  and  even  per¬ 
manent  disabilities. 

“One  of  the  keys  here  is  to 
give  people  as  much  control  over 
their  workstations  as  possible,” 
advises  Dr.  Thomas  Armstrong,  a 
professor  of  occupational  health 
at  the  University  of  Michigan. 
Armstrong  has  conducted  stud¬ 
ies  on  the  links  between  work 
and  musculoskeletal  disorders. 

U.S.  labor  statistics  show  that 
reported  RSI  cases  have  been  ris¬ 
ing  dramatically  over  the  past  10 
years.  This  class  of  injury  in¬ 


cludes  carpal  tunnel  syndrome, 
which  has  afflicted  thousands  of 
computer  users.  The  federal  gov¬ 
ernment’s  Bureau  of  Labor  Sta¬ 
tistics  in  1992  started  to  track 
injuries  that  relate  to  repetitive 


typing  or  key  entry. 

Reports  show  that  1 3,252  peo¬ 
ple  suffering  from  RSI  brought 
on  through  typing  or  key  entry 
missed  at  least  a  day  of  work  in 
1994.  There’s  a  reluctance  in 
certain  circles  to  take  RSI  seri¬ 
ously  because  the  disorder  pro¬ 
duces  no  visible  wounds.  But, 
those  in  the  field  insist  the  prob¬ 
lem  is  not  only  real,  it’s  probably 
on  the  increase. 

“People  are  working  more 
and  more  hours  on  the  com¬ 
puter,  and  companies  are  report¬ 
ing  rising  rates  in  general  in  the 
office  settings  that  we  work 
with,”  notes  Dr.  David  Rempel,  a 
physician  who  directs  the  ergo¬ 
nomics  programs  at  the  Univer¬ 
sity  of  California  at  Berkeley  and 
San  Francisco. 

The  cost  of  RSI  to  employers 
can  be  excessive  in  terms  of  lost 
time  and  productivity,  as  well  as 
the  potential  for  worker’s  com¬ 
pensation  claim  hassles. 

“There’s  all  this  litigation, “ 
says  Dr.  Emil  Pascarelli,  a  profes¬ 
sor  of  clinical  medicine  at 
Columbia  University  and  co¬ 
author  of  the  book  Repetitive 
Strain  Injury:  A  Computer  User’s 


Guide.  “The  lawyers  end  up  mak¬ 
ing  all  the  money.  I’m  always 
doing  depositions  on  this  stuff, 
and  you  get  10,  15  doctors 
involved.” 

Pascarelli’s  advice?  Preven¬ 
tion,  prevention,  prevention. 

The  path  to  that  end  may  not 
be  the  same  for  everyone 
because  experts  don’t  always 
share  the  same  views  on  specif¬ 
ics.  For  instance,  some  think 
users  benefit  from  wrist  rests; 
others  frown  on  them.  Some 
swear  by  negative-tilt  keyboards, 
which  tip  the  top  rows  lower  than 
the  bottom  ones  to  keep  wrists 
straighter;  others  disagree. 

However,  they  agree  on  gen¬ 
eral  pieces  of  advice,  particularly 
the  need  to: 

■  Provide  adjustable  equipment 
to  computer  users  so  they  can 
adapt  it  to  suit  their  needs. 

■  Make  sure  that  users  are 
trained  on  the  proper  place¬ 
ment,  adjustment  and  use  of 
ergonomic  equipment,  as  well  as 
the  best  technique  for  typing  at 
the  computer,  taking  into  ac¬ 
count  factors  such  as  posture 
andvision. 

■  See  to  it  that  workers  pace 
themselves  and  take  rest  breaks. 
Getting  up  to  stretch  every  20  to 
30  minutes  is  recommended. 

“You  just  can’t  give  people 
this  equipment  and  expect  that 
they’re  going  to  use  it  properly 
any  more  than  you  would  give  a 
tennis  racket  to  somebody  and 
expect  them  to  win  the  U.S. 
Open,”  Pascarelli  says. 

Companies  that  haven’t 
already  implemented  a  policy 
for  safe  computer  use  should 
consider  developing  one  that 
includes  a  systematic  training 
approach  and  an  injury  report¬ 
ing  system,  Rempel  says. 

“People  need  to  be  encour¬ 
aged  to  report  symptoms  early  to 
the  supervisor  or  the  health  and 
safety  office  so  that  problems  can 
be  addressed  early  on,”  Rempel 
says. 

“One  thing  that’s  very  clear 
from  the  medical  literature  is 
that  you  need  to  jump  on  these 
problems.” 

Any  aches,  pains,  tingling, 


numbness  or  loss  of  strength  in 
the  hands,  arms,  shoulders  or 
neck  should  be  taken  seriously, 
Rempel  warns. 

“If  they  occur  for  a  few  min¬ 
utes,  it’s  not  a  big  deal,”  Rempel 
says.  “But,  if  they  last  into  the 
night,  and  especially  if  they’re 
with  you  the  next  day,  you  should 
definitely  pay  attention.” 

Clearly,  employers  and  em¬ 
ployees  share  important  respon¬ 
sibilities  when  it  comes  to 
preventing  RSI,  and  you  hardly 
have  control  over  every  element 
that  figures  into  the  preventive 
mix. 

But  raising  awareness  about 
the  problem  on  all  fronts  is  a 
good  step,  experts  agree. 

Naomi  Swanson,  chief  of  the 
National  Institute  for  Occupa¬ 
tional  Safety  and  Health’s 
(NIOSH)  motivation  and  stress 
research  section,  suggests  you 
seek  out  education  on  ergo¬ 
nomic  issues,  be  aware  of  em- 


Visit  Network  World  Fusion  for  more 
ergonomics  information,  including: 
►  A  draft  of  the  Occupational 
Safety  and  Health  Administration's 
ergonomics  protection  standard. 

An  overview  of  what  you 1 II  find 
on  the  ErgoWeb  site,  which 
maintains  a  collection  of 
ergonomics  standards  and 
guidelines,  job  review  and  analysis 
tools,  and  case  studies. 

A  rundown  of  resources  at  the 
Ergonomics  Program  Web  site 
maintained  by  the  University  of 
California.  Select  Careers  then 
ergonomics. 

Network  World  Fusion 

•  http://www.nwfusion.com  >-  : 


ployees’  workload  and  time 
demands,  and  pay  attention  to 
“job  stressors”  that  have  been 
linked  to  RSI. 

NIOSH  has  noted  higher 
rates  of  RSI  in  companies  where 
employees  are  affected  by  job 
stressors  such  as: 

■  Monotonous,  repetitive  work. 

■  Tight  deadlines. 

■  A  high  workload  and  work 
pace  and  low  control  over  it. 

“When  people  hear  the  word 
‘ergonomics,’  they  usually  think 
about  furniture,  and  it’s  much 
more  than  that,”  Swanson  says. 
“You  have  to  look  at  the  work¬ 
place  in  a  holistic  fashion.”  ® 


Make  the  workstation  adjustment 


Doctors  who  treat  repetitive  strain  injuries  say  one  of  the  best  things  to  do  for 
computer  users  is  acquire  adjustable  equipment  that  can  be  positioned  to  fit  their 
needs.  Here  are  some  tips  on  the  following  pieces  of  equipment: 


CHAIR: 


^ ppig 

Get  one  that  enables  users  to  sit  at  a  height  that  puts  their  feet  firmly  on 
the  floor  and  has  a  tilt  seat  and  back  that  permits  them  to  create  a  comfortable  angle 
between  their  thighs  and  back. 


KEYBOARD  AND  MOUSE: 


ggJIllllg 


ism 


There  is  great  debate  when  it  comes  to  the  type  of 
keyboard  and  mouse  to  use.  But  a  few  things  are  clear.  Keyboards  should  be  on  a 
tray  that  can  be  raised  and  lowered  so  users’  wrists  are  kept  straight  and  hands  can 
hover  over  the  keys  during  typing.  The  mouse  should  be  kept  as  close  to  the  keyboard 
as  possible. 


MONITOR: 


There  are  various  monitor  stands  that  permit  users  to  properly  position 
the  top  of  the  screen  at  or  slightly  below  eye  level  and  an  arm’s  length  away.  Monitors 
should  be  kept  at  a  90-degree  angle  to  windows  and  other  bright  light  sources  to 
minimize  glare. 
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Looking  to  hone  your  networking  skills  with,  the  recognized  leader  in . 

“'v  technology?  Then  look  to  General  DataComm.  The  front-runner  in  providing 
^  high  quality,  high  performance  products  and  services  for  enterprise  and 

telecommunications  networks  worldwide.  Through  strategic  partnerships, 
extensive  R&D  and  quality  engineering,  we  provide  unparalleled  real  business 
solutions  that  work  in  today’s  fast  moving  networking  environments. 

Talk  to  us  today.  It  could  be  the  sharpest  career  move  you’ve  ever  made. 

ENGINEERING 

Network  Management  Software  Engineers 

Develop  software  for  network  management  of  ATM  switch.  Requirements 
include  BS/MS  or  equivalent  in  Computer  Science  or  related  discipline  and 
3+  years  experience  in  UNIX,  X  Windows/Motif  GUI  development,  distributed 
architectures  and  C++  or  OOP.  Code  GR/NW-595 


Ml 


.  ATM  Software  Engineers 

Develop  embedded  software  for  ATM  switch.  Requirements  include  BS/MS 
or  equivalent  in  Computer  Science  or  related  discipline  and  a  minimum  of  3 
years  experience  using  Motorola  68K  or  Intel  i960  microprocessors,  assembly 
language,  C  or  C++  in  a  UNIX  or  Sun  environment  and  a  familiarity  with 
TCP/IP,  IPX,  SNA  and/or  ATM  protocols.  Code  GR/NW-595 

Modem  Design  Engineers 

Key  technical  contributors  on  new  high  speed  modem  products.  Evaluate  and 
develop  features  related  to  electronic  market  needs.  Requirements  include  BS/ 
MS  in  a  technical  discipline  and  5+  years  experience  in  firmware  development 
related  to  DSP.  Strong  analytical  skills,  experience  developing  embedded  software 
and  exposure  to  SNMP,  TCP/IP,  C  and  C++.  Code  GR/NW-595 


Product  Manager  -  ATMIPropucts 

The  ideal  candidate  will  have  extensive  experience  in  the  management  of 
communications  products.  A  detailed  knowledge  of  the  internetworking  and 
telecommunications  industries  is  required,  with  considerable  involvement  in 
ATM-based  networks,  frame  relay  and  broadband  systems.  This  is  a  unique 
opportunity  to  join  the  leading  supplier  of  ATM  networks  at  a  time  of  rapid 
growth.  Prefer  BSEE/CS  degree  and  5+  years  experience  in  the  product 
management  of  data  communications  hardware.  Excellent  verbal  and  written 
communications  skills.  Code  JW/NW-595 

Product  Manager -Advanced  Network  Access 

This  position  is  responsible  for  the  product  development,  marketing  and 
support  of  our  next-generation  access  products.  Requires  knowledge  of  some 
or  all  of  the  following:  ISDN;  ADSL/XDSL/HDSL;  carrier  services;  transmis¬ 
sion  systems;  SONET;  service  provisioning;  and  ATM.  Prefer  BSEE/CS  degree 
and  5+  years  experience  in  the  product  management  of  data  communications 
hardware.  Excellent  verbal  and  written  communications  skills. 

Code  JW/NW-595 


KETING 


SALES 


Product  Manager -Systems  and  Architectures  » 

This  position  is  responsible  for  defining  and  implementing  overall  system  | 
architecture  and  network  management  strategies.  Significant  experience  is 
sought  in  marketing  and/or  product  management,  with  expertise  in  these 
areas.  Prefer  BSEE/CS  degree  and  5+  years  experience  in  the  product 
management  of  data  communications  hardware.  Excellent  verbal  and  written 
communications  skills.  Code  JW/NW-595 


VLSI  Engineer 


Product  Manager -Advanced  Network  Access 


Design  and  simulate  ASIC  logic,  meeting  standards  of  robustness  and  manufac¬ 
turability.  Requirements  include  a  BSEE/MSEE,  experience  with  computer  IC 
tools  such  as  Mentor  Graphics,  FPGA  experience  (analog  design  is  a  plus)  and 
the  ability  to  move  to  advanced  languages  such  as  VHDL.  Code  GR/NW-595 


We  are  also  seeking  qualified  candidates  with  demonstrated  experience  in 
the  following  areas:  Routers;  frame  relay;  TCP/IP;  remote  LAN  acjjss  (RLA); 
transmission  systems;  ISDN;  and  LANs.  Prefer  BSEE/CS  degree  and  5+  years 
experience  in  the  product  management  of  data  communications  hardware. 
Excellent  verbal  and  written  communications  skills.  Code  JW/NW-595 


INFORMATION  TECHNOLOGY 

Voice/Telecomm  Manager 

Seeking  a  candidate  with  extensive  background  in  voice  processing  and  experi¬ 
ence  dealing  with  multiple  carriers  in  both  domestic  and  international 
environments.  Video  knowledge  and  tariff  analysis  a  plus.  Code  LP/NW-595 

Programmer/Analyst 

A  unique  opportunity  for  a  person  with  two  or  more  years  Information  Services 
experience,  interested  in  a  long-term  position.  Must  be  highly  adaptable,  with 
experience  in  the  following  areas:  Oracle  and  Turboimage  databases;  HP9000 
and  HP3QQ0  hardware;  Fortran,  Lotus  Notes,  COBOL  and  Powerhouse  languages; 
a  client/server  and  LAN/WAN  environments.  Code  LP/NW-595 


Network  Engineers 

Provide  pre-sales  design  and  customized  solutions  based  on  customer  data 
communications  needs  and  objectives.  Requires  BSEE/CS  or  equivalent  and 
5+  years  pre-sales  support  experience  with  knowledge  of  LAN/WAN,  internet¬ 
working  products,  modems,  multiplexers,  SONET  or  ATM.  Locations  through¬ 
out  the  U.S.  Code  JW/NW-595 


Target  Account  Managers 

Provide  account  management  to  ensure  customers  maintain  a  competitive 
edge  through  technology.  Requires  a  four-yea®  egree  and  5+  years  sales  experience 
in  data  communications  hardware,  LAN  internetworking  products  or  mini/main¬ 
frame  computer  systems.  Locations  throughout  the  U.S.  Code  JW/NW-595 
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At  General  DataComm,  your  accomplishments  will  be  rewarded  with  a  competitive  salary  and  comprehen- 
sh  benefits  package.  For  prompt,  confidential  consideration,  please  mail  or  FAX  your  resume  and  salary 
XGorvro:  General  DataComm,  Inc.,  P.  O.  Box  1299,  Middlebury,  CT  06762-1299.  FAX  (203)  598-7944. 

•\  Please  include  Code  number  for  position  of  interest.  No  phone  calls  please.  We  will  respond  to  qualified 
at  didaies  only.  General  DataComm  is. an  equal  opportunity  employer  M/F/D/V, 


General  DataCom 


the  future 


Everyone  talks  about  the  future  of  networking,  the  next  step,  the  cutting  edge.  But  only  FORE  Systems  is  there  already.  FORE 
Systems  can  take  you  places  in  networking,  with  some  of  the  most  advanced  ATM,  LAN,  WAN.  and  internetworking  systems  in 
the  industry.  We  have  over  1000  employees  in  35  offices  worldwide,  and  now  we  are  looking  for  professionals  to  join  our 
development  sites  in  Pittsburgh,  PA,  Boxborough,  MA,  Bethesda.  MD.  San  Jose.  CA.  and  Ottawa,  Ontario.  So,  if  you're  looking 
for  opportunities  that  are  out-of-this-world,  make  sure  you  explore  FORE.  Multiple  positions  exist  for  professionals  with 
experience  in  one  or  more  of  the  following  areas: 


HARDWARE  ENGINEERING 

•  Development  Management 

•  Digital/Analog  Design  &Test 

•  ASIC  Development  &  VHDL 

•  Design  of  Hot  Swappable  Boards, 

Power  Supplies  &  MTBF  Calculations 

•  Familiarity  with  FPGA/Gate-Array  Design 

•  Testing  and  Diagnostics  Software  Development 
(UNIX  and  C  required) 

•  LAN/WAN  Product  Development. 

•  Reliability/Component  Engineers 


MANUFACTURING  (Pittsburgh  only) 

•  Test  Engineering  Manager 

•  Test  Engineering 

•  Sub-Contract  Manufacturing  Program  Managers 

•  Electro-Mechanical/Manufacturing  Engineers 

•  Product  Introduction  Program  Managers 

•  Purchasing 


SALES  &  MARKETING 

•Technical  Support  Engineers  (San  Jose  &  Pittsburgh  locations) 

•  System  Engineers  (All  locations  including  Canada  &  Latin  America) 

•  Account  Managers  (All  locations) 

•  Product  Managers  (San  Jose  &  Pittsburgh  locations) 


SOFTWARE  ENGINEERING 

•  Network  Management  Software  (e.g,  SNMP) 
and  User  Interface  Development 

•  Switch/Adapter  Card  Software  and 
Performance  Profile  Testing 

•  Development  Management. 

•  ATM  Signaling  Development 

•  ATM  Routing  Protocols 

•  UNIX,  Windows  NT, Windows  95.  NetWare  and 
OS-2  Kernel/Device  Driver  Development 

•  Automated  Test  Tools  Development 

•  LAN/WAN  Product  Development 
(ATM,  Frame  Relay,  x.25,  ISDN) 

•  Engineering  Response  Team-$r.  Network  Analysis. 
C. UNIX  Development 

•  Software  Testing,  Configuration  Management, 
Integration  and/or  Quality  Control 

•  Sr.  UNIX  Systems  Administrator 


As  one  of  the  fastest  growing  companies  in  the  U.S.,  we  offer  an  incredible 
salary  and  benefit  package  which  includes  a  generous  stock  purchase  plan, 
40 1  (k)  plan,  flex-time,  tuition  reimbursement  and  much  more.  Forward 
resume  indicating  area  of  interest  to  FORE  Systems-HR  Dept./NW,  to  your 
preferred  geographic  location: 

•  Pittsburgh,  PA,  Bethesda,  MD  or  Ottawa,  ON  -  Research  Park, 

5800  Corporate  Dr.,  Pittsburgh,  PA  1 5237,  FAX  (4 1 2)  635-3400. 

Email:  resumes@fore.com 

•  San  Jose,  CA  -  FAX:  (408)  44 1  -9657,  2115  O'Nel  Drive,  San  Jose,  M 
CA  95131.  Email:  resumeca@fore.com 

•  Boxborough,  MA  -  85  Swanson  Rd.,  Boxborough,  MA  01719 
FAX  (508)  264-4433.  Email:  resumema@fore.com 

We  are  an  equal  opportunity  employer  with  a  corporate 
commitment  to  diversity.  I - 1 


FORE 


Learn  more  about  us  at  http://www.fore.com 


Network.  World  is  sponsoring  a 


at  N etw  or  Id + Interop , 
September  iStfi-iotfi 
in  Manta. 

Exhibit  space  is  very  limited  so 
ACT  NOW  to  take  advantage  of 
this  innovative  hiring  opportunity. 

Call  Pam  Valentinas  at 
1-800-622-1108  for  details. 


YOUR  AD  COULD 
BE  HERE  FOR 


Software  Engineer:  Develop  data¬ 
base  systems  for  real-time  research 
laboratory  robotics  applications. 
Create  drivers  for  interfacing  labo¬ 
ratory  instrumentation.  Develop 
interfaces  between  MS-Windows 
programs  using  DDE  and  OLE. 
Support  client-server  database 
applications.  Position  requires 
bachelor’s  degree  in  computer  sci¬ 
ence.  In  completing  education, 
must  have  gained  one  year  experi¬ 
ence  working  with  Visual  BASIC, 
SQL  and  MS-Access  software 
tools.  40  hrs/wk;  8:30am-5:30pm; 
salary  of  $26,000.00/yr.  Send 
resume  with  Social  Security  No.  to 
the  Indiana  Dept,  of  Workforce 
Development,  ION.  Senate  Ave., 
Indianapolis,  IN  46204-2277, 
Attention:  Gene  R.  Replogle. 
Include  ID#3379712  with 
response.  Applicants  must  be  eligi¬ 
ble  for  permanent  employment  in 
the  United  States. 


Programmer  Analyst:  Reengineer 
systems  using  the  RENovate 
Methodology.  Responsibilities 
include  decomposition  of  existing 
codes,  reconstitution,  generation, 
and  testing  using  awk  and  perl 
scripts.  Create  a  new  GUI  applica¬ 
tion  (PowerBuilder).  Decompose 
old  codes  using  leading  edge  devel¬ 
opment  tools  (Case  Tool:  Software 
Through  Pictures).  Must  have 
bachelor’s  degree  in  Computer  Sci¬ 
ence  or  related  field.  In  completing 
education,  must  have  gained 
experience  in  C,  ADA,  and  Sql  pro¬ 
gramming  languages;  object-ori¬ 
ented  programming  tools; 
ORACLE  database;  UNIX  operat¬ 
ing  system;  and  NeXT  worksta¬ 
tions.  40  hrs/wk;  8:00am-5:00pm; 
salary  of  $26,450.00/yr.  Send 
resume  with  Social  Security  No.  to 
the  Indiana  Dept,  of  Workforce 
Development,  10  N.  Senate  Ave., 
Indianapolis,  IN  46204-2277, 
Attention:  Sean  M.  Blancaneaux. 
Include  ID#3379709  with 
response.  Applicants  must  be  eligi¬ 
ble  for  permanent  employment  in 
the  United  States. 


For  More  Information 
on  Advertising 
in  Networking  Careers 

Contact  Pam  Valentinas 

1-800-622-1108 


Software  Consultant:Design  & 
develop  application  software  & 
systems  software  for  clients  in  var¬ 
ious  industries;  port  from  IBM 
mainframes  to  Client  Server  Archi¬ 
tecture;  develop  User-Friendly 
Interfaces  using  JAM  &  zAPP 
Windows  tools;  perform  stress  test¬ 
ing,  functional,  modular  &  string 
functions  of  medical  system  pack¬ 
ages;  develop  applications  using 
Borland  Object  Window  Library; 
convert  IBM  mainframe  tables  into 
UNIX  environment;  design  & 
implement  Rambaugh  &  Booch 
Methodology  using  SDK,  JAM  & 
zAPP;  develop  &  port  software  to 
HP-9000  client  server  worksta¬ 
tions,  working  with  Supra  database 
on  UNDC  write  scripts  in  C  &  C++ 
for  testing  &  development  pur¬ 
poses;  maintain  files  with  Btrieve 
tools  &  PVCS  Version  Manager; 
provide  technical  support  &  initial 
training  to  users.  $49,754/yr.  40 
hrs/wk.  B.S.  or  equivalent  in  Com¬ 
puter  Sc.,  Electronics  Eng.  or  Math 
&  2  yrs.  exp.  in  job  offered  or  as 
Systems  Analyst  or  Programmer 
Analyst.  Exp.  in  related  occupa¬ 
tions  must  include  use  of  JAM, 
zAPP  Windows  tools,  Borland 
Object  Window  Library,  UNIX, 
SDK,  HP-9000,  C,  C++,  Btrieve. 
PVCS  Version  Manager,  &  Client- 
Server  Architecture.  Submit 
resume  to  the  GA  Dept,  of  Labor, 
1535  Atkinson  Rd.,  Lawrenceville, 
GA  30243-5601  or  the  nearest 
Dept,  of  Labor  Field  Service 
Office.  Job  Order  #GA5993517. 


LEAD  NETWORK  ANALYST 

SEI,  a  subsidiary  of  ESCO  Electronics 
Corporation  and  a  major  supplier  of  commer¬ 
cial  and  defense  engineered  systems  with 
headquarters  in  St.  Louis  and  manufacturing 
plants  in  Missouri,  Florida,  and  Juarez,  Mexico 
is  seeking  professionals  to  support  our  grow¬ 
ing  client/server  environment. 

Our  technical  infrastructure  consists  of  an 
IBM  MVS/ESA  mainframe,  Digital  VAX's  and 
HP  UNIX  processors  connected  to  a  TCP/IP, 
T/R  and  Ethernet  topology  with  1200  PC's  and 
terminals  on  a  WIN/NT  and  OS/2  LanServer 
local  area  network. 

Candidates  must  have  7  or  more  years 
experience  in  LAN/WAN  technologies  and  an 
in-depth  understanding  of  Token  Ring  and 
Ethernet,  Bay  Networks  hubs,  routers  and 
TCP/IP.  Experience  with  design  and  cost 
justification  of  current  networking  tech¬ 
nologies,  HP  Openview,  capacity  planning  and 
management  desired.  Voice  experience  a 
plus.  Bachelor's  degree  required. 

We  offer  comprehensive  benefits  and 
salary  commensurate  with  experience.  Please 
send  resume  in  confidence  to: 


Systems  &  Electronics  Inc. 

M.S.  4831 
201  Evans  Lane 
St.  Louis,  MO  63121-1126 
Fax  (314)  553-4215 

We  are  an  Equal  Opportunity  Employer  M/F/D/V 

An  ESCO  company 


Network  World  •  July  8, 1996  •  www.nwfusion.ccni  •  43 


i  Free  Product  Information 

i 

To  receive  more  information  circle  the  reader  service 
numbers  of  products  that  interest  you. 

Send  this  coupon  to:  Network  World  P.O.  Box  5090, 
Pittsfield,  MA  01203  or  Fax  (413)  637-4343. 


Expires  10/28/96 
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Compared  to  NetSuite, 
network  drawing  tools  are  child’s  play. 


Forget  those  dumb 
drawing  tools. 

NetSuite  Professional 
Design  is  so  intelligent, 


►  Validates  designs  in  real-time 

►  Identifies  media  mismatches,  insufficient 
capacity  and  other  problems 

►  Generates  work  orders 
and  bills  of  materials 


devices  and  protocols, 

►  “Device  Wizard” 

LAN  TIMES! 

floor  plans  and  every  other 

proposes  devices  based 

▼  1  3  9  6  ▼ 

BEST 


aspect  of  your  physical  network.  It  actually 
tells  you  if  your  devices  are  compatible,  if 
you  have  die  port  capacity  you  need,  and 
much  more.  You  can  even  share  your  Net- 
Suite  designs  over  the  Internet  for  fast 
and  easy  review  by  authorized  staff 
and  contractors.  NetSuite  saves  you 
hours  every  time  you  move,  add,  or 
change  network  components. 


on  your  criteria 

►  Includes  library  widi  thousands  of  LAN/WAN 
device  models  from  over  75  vendors 

Save  $200  -  order  now  for  just  $795!  Net- 
Suite  Professional  Design  runs  under 
Windows  3-1,95  and  NT. 

.And  it  comes  with  a  money-back 
guarantee!  You  can't  lose.  Why  play 
around  with  anything  less. 


NetSuite 

Intelligent  Network  Design 

Call  1-800-NetSuite  (1-800-638-7848) 

321  Commonwealth  Road,  Wayland,  MA  01778  »  http://www.netsuite.com 
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•  Fall  RMON  Support 

•  integrates  with  HP  OpenView 

•  TCP/IP,  Telnet,  TFTP,  BOOTP 

•  WifiSNMP/WinSock/DDE  APIs 


•  SNMP,  ICMP,  IPX  Polling 

xsfiS e?  Rack 

mputing 


Reader  Service  No.  252 


Node  Discovery 

Long  Term  Statistics/Thresholds 
Custom  Event  Actions/Forwarding 
Over  100  Device  Specific  GUIs 
M1B  Compiler/Browser 

408-366-6540 

Fax:  408-252-2379 


AUTOBOOT  -g  _ 

COMMANDER  lm 

Cybex  Computer  Products  Corporation 
491 2  Research  Drive 
Huntsville  AL  35805  USA 
1-800-932-9239  (205)  430-4030  fax 
http://www.cybex.com 


CyBEX 

COMPUTER  PRODUCTS  CORPORATION 


PC  is  a  registered  trademark  of  International  Business  Machines  Corporation.  Macintosh  is  a  registered  trademark 
of  Apple  Computer,  Inc.  Sun  is  a  trademark  of  Sun  Microsystems.  The  Inc.  500  logo  is  a  registered  trademark  of 
Coldhirsch  Croup.  Cybex,  Commander,  AutoBoot  and  IxP  are  trademarks  of  Cybex  Computer  Products  Corporation. 

Dealer  Program  Available  Made  in  the  USA 


Control  PC,  Macintosh,  and  Sun 
Computers  from  1  Console! 

■  Supports  any  mixture  of  PC/Macintosh  computers 
and  Sun  workstations  -  up  to  4  in  all 

■  Any  platform's  peripherals  work  with 
any  type  of  computer  in  the  system 

■  Multiple  users  can  access  different 
computers  simultaneously 


■  Convenient  desktop  size  unit 


■  Full  multimedia  capabilities; 
video,  keyboard,  mouse, 
speakers,  microphone, 
and  serial  support  available 


Reader  Service  No.  227 
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SUPER  COP  ON  THE  SUPER  HIGHWAY 


Introducing  SecureLAN™  from  Cylink. 

The  cost  benefit  of  public  switched 
networks  combinecl  with  network 
security  confidence. 

Cylink,  the  industry  leader  for  low  cost  network  security 
over  the  internet,  introduces  SecureLAN,  a  family  of 
products  that  keeps  your  network  safe  from  intruders. 


Certifiably  secure. 

SecureLAN  uses  hacker-  proof 
digital  certificate  technology.  In  one 
system  you  get  a  complete  set  of 
security  features  including  access 
control,  authentication,  integrity,  and 
privacy.  SecureLAN  is  based  on 
industry  standards  which  meet 


SecureLAN  family  of  products  provide  network 
security  over  low  cost  public  switched  networks. 

MIGYLINK 


or  exceed  next  generation  security  standards:  digital 
certificates,  digital  signatures,  public-key  cryptography, 
and  Diffie-Hellman  key  management. 

The  SecureLAN  family  of  products  easily  integrates  into 
your  existing  network.  SecureLAN  provides  security  at  the 
application  level,  between  end  nodes,  domains, 

and  sub-networks,  providing  a 
comprehensive  security  solution  for  your 
entire  enterprise  network. 

So,  put  the  Cylink  Super  Cop  on  your 
Super  Highway.  Call  1.800.533.3958 
(US)  or  408.735.5800,  (outside  the 
US).  We  will  send  you  the  information 
you  need  to  keep  your  network  safe. 


910  Hermosa  Court,  Sunnyvale,  CA  94086,  USA  Tel:  408.735.5800  Fax:  408.720.8294  http://www.cylink.com/ 

©  1 996  Cylink  Corporation.  SecureLAN  is  a  trademark  of  Cylink  Corporation. 

Other  trademarks  or  registered  trademarks  are  the  property  of  their  owners.  E-mail:  info@cylink.com  Faxon  Demand:  USA  800.735.661 4  Int'l.  408.735.6614 


Reader  Service  No.  250 


Reader  Service  No.  233 


Reader  Service  No.  247 


Are  you  spending  too  much  time  with 
too  many  vendors? 


Tron  International,  Inc. 


Being  an  IS  Professional  today  sometimes  requires  you  to  provide  facilities  management 
services  for  your  lab.  Because  network  requirements  can  overwhelm  your  day, 
you  don't  have  time  to  become  a  facilities  expert.  Tron  is  one  vendor 
who  supplies  several  brands,  and  has  the  experience  in  designing 
computer  rooms  to  optimize  your  time  and  effort. 


For  creating  Java  applications,  WebGalan " 
is  like  an  espresso  machine  on  steroids. 

WetiBalasy 


WebGalaxy'"  generates  complex  internet/intranet  Web  Server  business  applications 
automatically  from  a  graphical  development  environment.  That's  right,  Java'" 
applications  instantly!  All  you  have  to  do  is  add  knowledge...and  serve. 

For  more  information  on  WebGalaxy'",  visit  the  real  thing: 

http://www.webgataxY.net/nw,  or  call  1.800.475,7171 


't!p://vvww.webgalaxy.net'fiy. 


Expand  Your  Options 

With  A  National  Supplier 


UPS 


Raised  Floors 

Keyboard  Video  Switches 

DataComm  Frames 
CD  Tower  Systems 

Cabinet  Enclosures 


Server  Rack  Systems 


800.808.4672 


There  are  more  than  fifteen  manufacturers  of  rack  and 
cabinet  systems,  and  eleven  that  supply  keyboard/video  switches. 
Each  vendor  promotes  their  own  products  whereas  Tron  can  give 
you  complete  unbiased  comparisons  of  several  products  all  at  once. 
We'll  assist  you  with  designs  that  optimize  the  way  your  lab  works. 


24  Hour  QuickQuotes™ 

Fax  your  Spec's  to  415.525.2707 
E-Mail:  testlab@ix.netcom.com 


International,  Inc. 


P 
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Web  Rapid  Application  Development 


Java  is  a  registered  trademark  of  Sun  Microsystems,  Inc.  WebGalaxy  “  is  a  trademark  of  Allen  Systems  Grotip.  Inc 
©  Copyright  1996.  Allen  Systems  Group,  Inc.  All  rights  reserved. 


Reader  Service  No.  229 


Features 

•  High-performance  RISC  processor 

•  Additional  Ethernet  or  Token  Ring 
reporting  port  available 

•  SAS  or  DAS  support 

•  Fiber  or  copper  support 

•  SC-Type  to  MIC  Duplex  cable  converter 
available 


Supported  Management  Platforms 

•  IBMNetView 

•  HP  Open  View 

•  SunNet  Manager  on  Sun  Solaris  or 
SunOS 

•  DEC  UNIX  POLYCENTER  NetView 

•  Cabletron  SPECTRUM 

•  Applications  also  run  standalone 


Integrates  with  MeterWare  for  Windows  and 
Windows  95/NT;  six  UNIX  platforms  supported 

Special  Offer  $6,995 


Product  Description 

Technically  Elite's  FDDIMeter  3600  is  a  powerful, 
high-performance  FDDI/CDDI  monitoring  probe 
for  proactive  network  monitoring  that  collects  valu¬ 
able  statistics  and  trend  data  on  any  FDDI  ring  or 
concentrator. 


The  application  of  knowledge  " 


CALL 

1.800.474.7888 

-e-mail:  sales@tecelite.com 

kecoromeoded  list  $8,495  for  a  single  attached  station  unit  with  9MB  of  memory. 

OBer  expires  Nov.  1, 1996.  All  trademarks  and  trade  names  are  the  property  of  their  respective  holders. 


Out-of-Band  Over  Another  LAN 

The  FDDIMeter  opens  the  door  to  RMON  monitor¬ 
ing  from  alternate  network  sources  (i.e.,  Ethernet  or 
Token  Ring).  One  port  monitors  the  FDDI  network 
in  a  listen-only  mode,  and  the  other  interface  reports 
statistics  via  Ethernet  or  Token  Ring.  In  this  configu¬ 
ration,  The  FDDIMeter  is  monitoring  both  the  FDDI 
and  the  management  network  concurrently.  This 
eliminates  any  problems  that  may  arise  from  loading 
the  FDDI  ring  with  extra  SNMP  management  traffic, 
a  unique  feature  of  the  FDDIMeter.  Fully  supports 
RFCs  1757  and  1513,  the  RMON  Standard  for 
Remote  Monitoring. 


Visit  our  new  web  site  at  http://www.teGelite.com 


Technically  Elite 


monitoring  your  enterprise 


Special  Promotional  Bundle 


Intel  WorkGroup  Solution 

One  Intel  Switching  Hub  (ES100TX) 

Three  Intel  Twelve-Port  Stackable  Hub  (EC  1 OOTX) 
Thirty  Intel  10/100  32-Bit  PCI  Adapters  (PILA8465B) 
Total  Cost  for  Bundle  . $9,795  (Expires  6/30/96) 


10/100  Ethernet  Switches 


INTEL 

Express  Switching  Hub,  Five  Switched 

100Base-TX  Ports  (ESI OOTX)  . $3,690 


BAY  NETWORKS 
Bay  Network  Lattis  Switch  System 
Fast  Ethernet  Switching  Hubs 

10/100  Mbps  UTP  Switch,16  RJ45  Supports 

10/100  Mbps  Ethernet,  Mode  (28115)  . $12,360 


100Mbps  Fiber  Optic  Switching  Hub 

(28104)  . $14,950 

NBASE 

MegaSwitch  FO 

Five  100Base-FX  Ports  (NH20Q7FO) . $6,455 

New  MegaSwitch,  Five  100Base-TX  Ports, 

Plus  Two  Expansion  Slots  for  lOOBase-TX/FX 
(NH2007) . $4,450 


MegaSwitch  Six  AUI/RJ45  Ports,  Pre-Configured 
with  One  100Base-TX  Port  NH200MP,  and  SNMP 

(NH208-10) . $3,695 

MegaSwitch  Six  AUI/RJ45,  Plus  Seven 
RJ45  Ports,  Pre-Configured  with  One 
100Base-TX  Port  NH200MP,  and  SNMP 
(NH215-10) . $5,863 


100  Base-TX  MegaPort  Module  for  NH208/215 

(NH200MP) . . . $1429 


CISCO  SYSTEMS 

PROStack  EtherS witch  Stackable  Ethernet  Switch, 
Sixteen  RJ45,Two  Expansion  Slots  for  High-Speed 


Modules,  lOOBase-TX/ATM  (CPW1601A)  . $3,935 

(CPW16Q1B) . $4,582 

100Base-T  module  for  PR016J  RJ45 

(CPW100T) . $972 

EtherSwitch  1 200,  Twenty-Five  lOBase-T  Ports, 

Two  100Base-TX, IK  MAC  (CPW1200) . $5,359 

EtherSwitch  1400,  Twenty-Five  lOBase-T, 

Two  Slots  8K  MAC  (CPW1402) . $5,740 

One-Port  100Base-TX  Module  (CPW1411-X)  . $686 

Eight-Port  100BaseTX  Module  (CPW1418-X)  ....$1,695 

3COM 

LinkSwitch  1000,  Twenty-Four  Switched 
10Mbps  Port,  One  100  Base-TX  Fast  Port 
(3C 16900)  . $3,445 


LinkSwitch  1000,  Twelve  Switched  10Mbps  Ports,  One 
100Base-TX  Fast  Port(3C  16901)  . $2,645 


LinkSwitch  3000,  Five  Switched  Fiber  SC 
100Base-FX  Ports,  One  Switched  copper  100Base-TX 


Port  (3C 16940)  . $7,525 

LinkSwitch  3000,  Eight  Switched 

100Base-TX  Ports  (3C16941) . $5,575 

ASANTE 

Fast  10/100  Bridge,  Integrate  100Mbps  Fast 

Ethernet  to  Existing  10Mbps  Ethernet . $969 

Ready  Switch  Four  lOBase-T  Ports,  One  100Base-TX 
Port  with  SNMP . $2,049 


100  Mbps  Fast  Ethernet  Adapters 


INTEL 

Ether  Express  PRO/100  32-bit  (PILA8465) . $159 

Ether  Express  10/100  PCI  (PILA8465B) 

Single/5PK/20PK . $132/580/1995 

Ether  Express  PRO/100  32-bit  EISA  (EILA8265).$235 


Intel  EtherExprcss  PRO/100 

T  .AN  AHnnlpr 


New  Intel  Smart  100  Nitro  High  Performance  Server 


Adapter(PIL  A 8485) . ................................$715 

3COM 

10/100  PCI  (3C595TX) 

Single/5PK . $169/754 

10/100  EISA  (3C597-TX)Single/5PK . $251/1228 

COGENT 

PCI  Quartel,Full  Duplex, 4RJ45  Ports  (EM400) . $1,137 

10/100  PCI  (EM110TX) . $190 

10/100  PCI  (EM440) . $1,170 

10/100  ISA  (EM110TX)  Single/5PK  . $195/924 


100Mbps  FX  Adapter 


I  ihiv  (  hanuel  -  lfie  VI M  \ 


COGENT  ANCOR  COMMUNICATIONS 

PCI-SC  Connector  (EM  100)  . $499  Gigabit  Etbte  Channel, 

PCI-ST  Connector  (EM100FX) . $499  1.0625  Gigabaud  per  Channel,  Sixteen-Port 

Eight-Port  Fast  FX  Hub  (S-800) . $3,285  FCS1062  Fibre  Switch . $46,797 


FDDI  Adapters 


NETWORK  PERIPHERAL 


SAS  PCI  Singlemode  (NP-PCI-S50) . $599 

SAS  PCI  Multimode  (NP-PCI-S10) . $995 

DAS  PCI  Multimode  (NP-PCI-D10)  . $1,360 


100  Base-TX  Fast  Ethernet  Hubs 


INTEL 

Express  Stackable  Hub,  Twelve  100Base-TX  Ports 
Stackable  up  to  Six  Units  (EC100TX)  . $1,485 


NBASE 

100Base-TX  Eight-Port  Hub  (NH108) . $1,425 


NETWORTH 

100Base-TX  Eight-Port  Hub  (MICRO100) . $1,350 

Dual  Speed  Fast  Ethernet  Hub 

Twenty  Four-Port  (MICR010/100) . $3,565 

SMC 

Tiger  Hub  100  Sixteen-Port  100Base-TX  Hub 

(SMC '5 1 16 IX  i . $2,398 

D-LINK 

100  Base-TX  Twelve-Port  Hub  (DFE-812TX) . $1,342 

ASANTE 

100  Base-TX  Twelve-Port  Stackable  Hub  . $1,545 

BAY  NETWORKS 

Twelve-Port  100Mbps  Hub  (AT2202-001) . $1,740 

3COM 


100  Base-TX  12-Port  Stackable  Hub  (3C250-TX/1) . $1,949 


FCS1062  PCI  Adapter . $3,273 


E  Ihemet,  FDDI,  Token  Ring  LAN  Interface  Modules  Available 


ADTRAN 

T1  DSU/CSU,  V.35  Dte  N1  -24,  T1  and  Fractional, 

B8ZS/AMI,  SF/ESF  Framing . $1,390 

TSU-T 1 , 1 200-.060  LI  Data  Channel  DSU/CSU . $995 

ASCEND 

PipeLine  25  ISDN  Bridge,  IP/IPX  Routing, 

Compression,  Built-in  NT!  (P25-1URTRCOF) . $999 

PipeLine  50  ISDN  Bridge,  IP/IPX  Routing, 

Compression,  Built-in  NT1  . $1,020 

PROTEON 

RBX205  Router,  One  Ethernet,  Two  WAN,  ISDN 

with  IP/IPX  S/W  . $2,605 

Globetrotter  100  Remote  Access  Router, 

Four-Port  Ethernet  LAN  Repeater,  Two  WAN 

Serial  Ports  with  IP/IPX . $1,555 

3COM 

NetBuilder  Remote  Office  422,  ISDN  Access  Super 
Stack  Router,  IP  and  IPX  (3C8422)  . . . $2,699 

ACC  SYSTEMS 

Nile  Branch  Office  Bridge/Router  with  IP/IPX, 

AppleTalk,  One  RJ45  LAN  Port,  One  ISDN 

BRI,  One  V.35  Port . $2,445 

BAT 

SU  56K  DDS,  Point  to  Point  or  Multipoint, 

DSU/CSU, V.35  InterFace,  Front  Panel  LEDs . $425 

CISCO  SYSTEMS 

2501 -IP  Router,  One  Ether  Port,  Two  Serial  Ports, 

Dial  on  Demand . .Call  For  Prices 

2503-ISDN  IP  Router,  One  Ether  Port,  Two  Serial 
Ports,  ISDN  BRI  Demand  . . Cali  For  Prices 


Ethernet  Network  Adapters 


WEST  HILLS 

ISA  BNC  (ENET16C)  . $35 

ISARJ45  (ENET16T)  . $35 


ISA  RJ45/BNC  (ENET16CT)  . $39 

R.I45/BNC/AUI  (HT2100PCI+PCI) . $69 

RJ45/BNC/AUI  (HT2100VL  VLB) . $69 


For  SMC, 3Com,  and  Intel  Ethernet  Adapters  -Please  Call 


100Base-T4 


Fast  Ethernet  with  CAT  3  UTP  Support 


COGENT 

10/100  PCI  (EM110T4) . $190 

12-Port  Stackable  T4  Hub  (S-1200) . $1,590 


100  VG  AnyLAN  Hubs 


KATRON 

1 00VG-AnyLAN  Hub,  6-Port/  12-Port 
(DP1006/DP1012)  . $840/1,330 

HEWLETT  PACKARD 

Advanced  Stack  100VG  15-Port  Hub, 

Stackable  up  to  16  Hubs  (J2410A) . $1,835 


Hubs 


WEST  HILLS 

Eight-Port  10BT  Hub,  BNC  &  AUI  Ports 

(HT08TP) . $110 

Sixteen-Port  10BT  Hub,  BNC  &  AUI  Ports 
(HT16TP) . $235 


Sixteen-Port  10BT  Smart  Hub,  AUI  Ports 


SMC 

10/100  EISA  (SMC923DST) . $240 

10/100  PCI  (SMC933DST)  . $194 

ASANTE 

10/100  PCI  Adapter  for  PC  and  MAC . $187 


I00VG  AnyLAN  Adapter 


KATRON 

100VG  ISA  Adapter  (DP-161) . $149 

100  VG  EISA  Adapter  (DP-32E) . $192 

HEWLETT  PACKARD 

100VG  16-bit  ISA  10/100  (J2573A  HP) 

Single/6PK . $170/985 

I00VG  32-bit  EISA  (J2577A  HP) 

Single/6PK . $227/1,319 

100VG  32-bit  PCI  (J2585A  HP) 

Single/6PK . $166/890 


100Mbps  Macintosh 


FARALLON 

Fast  Ether  TX-10/I00  NuBus  (PN990) . $328 

Fast  Ether  TX-10/100  PCI  (PN994) . $240 

ASANTE 

Fast  10/100  NuBus(99-00-364-00)  . $299 

ATM 

Efficient  Networks 

155,52Mbps  PCI  ATM  Adapter  with  512K  Memory 

(ENI-155P-MF-C) . $1,200 

NBASE 

Multimode  to  Singlemode  ATM  Converter,  20KM  Single 
Link  (Node  Attach)  (N420ATMI) . $3,995 


(UE2041)  . $290 


Transceivers 


AUI  to  TP . $39 

AUI  to  BNC . $39 

AUI  to  lOBase-FL . $249 

AUI  to  MuItiMode  Fiber  (1300nm,5Km)  . $449 

AUI  to  SingleMode  Fiber  (1300nm,10Km) . $549 


Fast  Ethernet  Guide 


Switched  and  Fast  Ethernet,  How  It  Works  and  How  to 
Use  It,  The  Only  Book  Dedicated  to  The  Latest  in 
Ethernet  Networking  Technology . $39 

Receive  Your  Free  Copy  With  "Hie  Purchase 
Of  Any  Switch  or  100Mbps  Huh 


Visa  &  MasterCard  •  Fast  Delivery  •  Most  Orders  Ship  The  Same  Day  •  Prices  Subject  To  Change  Without  Notice 


IV  BASE 

T  N  i  o  m  m  i  \  i  r  vt  I  t)  \ 


North  Hills  *  Galcom  •  NBase  Switch 


Bay  Networks 


W€»I  HI  Lift 
LAM  ftYftTCUft 


7949  Woodley  Avenue,  Van  Nuys,  (. 

1-800-FOR-LANS 

1-800-367-5267 

Technical  Support:  818-773-8171  -  Fax:  1-818-773-8932 


intel.  ciscopro 
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Distinct  IntelliTernf 

Integrated  Terminal  Emulator  for  DEC  and  IBM®  Systems 


Looking  at  DLT  technology  to 
upgrade  your  data  storage?  ADIC 
manufactures  the  industry's  most 
complete  line  of  DLT  products.  It 
includes  stand-alone  drive  systems, 
the  new  VLS  DLT  desktop  library, 
and  the  new  Scalar  libraries  for 
both  network  systems  and  UNIX 
data  centers. 

Compatible  with  all  leading 
applications  software,  more  than 
12,000  ADIC  tape  libraries  are  in 
the  field,  performing  backups, 
providing  HSM  support,  and 
generally  taking  the  hassle  out  of 
tape  management. 

Call  today  for  more  information 
about  ADICs  DLT  solutions-and 
about  our  complete  line  of  4mm 
and  8mm  products. 


VLS  DLT  Series  Libraries 

One-drive  library  with  7-tape  magazine 
Desk  top  or  rack  mount 

VLS  DLT300 

Capacity:  105GB;  210GB* 

Transfer  rate:  75MB/min;  15QMB/min* 

VLS  DLT400 

Capacity:  140GB;  280GB* 

Transfer  rate;  90MB/min;  180MB/min* 


Highlights:  ™ _ _ 

•  TN3270  Emulation-Models  2,3,4  and  5  (for  IBM  Mainframes) 

•  3179G  Vector  Graphics  &  3279S3G 

•  TN5250  (24x80, 27x132)  (for  AS/400) 

•  VT52,  VT100,  VT220,  VT320  &  VT420  emulation 
(for  DEC  and  UNIX  Systems) 

•  Customizable  keyboard  layouts, 
poppads  and  session  profiles 

•  VBA™  Advanced  Scripting  Language 

•DDE.  HLLAPI,  EHLLAPI,  WinHLLAPI 
and  Visual  Basic™ 


Free 

Evaluation  Copy 
.  Available  at  ••• 


VLS  Series 
Product  of  the  Year 
1994 


Jk  X  . 

distinct 


408.366.8933 

WWW:  http://www.distinct.com 
Fax:  408.366.0153 

E-mail:  networkw@distinct.com 
Fastfacts:  408.366.2101 


email:  info@adic.com 
Web  site:  http://www.adic.com 


Available  for  Windows  3.11,  Windows 
95  and  Windows  NT 


*  Note:  All  capacities  and  transfer  rates  are 
listed  at  native  and  with  2:1  compression. 
DLT  is  a  trademark  of  Quantum  Corporation 


you  r  ''network  suffering? 


Intermittent  network  crashes  •  Station  drop-off 
Signal  transmission  errors  •  Network  slow  downs 
Some  files  won’t  transfer  •  Intermittent  problems 
when  migrating  from  4  to  16  Mbps  LAN 

r-nV  •  ‘  *•  „  *  &  *  cl 


MAXNET  Offers  Expert  Network  Services: 

•  Network  Baseline  and  Analysis 

•  Vendor-Independent  Network  Design 

•  24  x  7  Help  Desk 

•  Remote  Network  Monitoring 


The  TokenEase  Jitter  Beater,  elimi-  :: 
nates  intermittent  network  errors,  /'  L 
'providing  you  with  clear  data-trgaS*f 
mission.  With *the  Jitter  Beater 
•?5%  of  jitter  is  eliminated.  As  a  result"*.  ’ 1 
you  can  immediately  experience  improved 
network  performance,  reduced  downtime, 
higher  station  count  ahd  ies$  headaches...: 
Call  Today,  1  800  361-1965  A  ' 


W& 


Muxiab 


Tlw  world  leader  in  Internet  development  tools. 


Reader  Service  No.  273 


Reader  Service  No.  246 


JUST  THE  FACTS:  3Com  LmkSwitch 


100  Mbps  between  switch  and  server 
Up  to  10  Mbps  for  each  network  user. 
Not  shared,  EACH 
Plug  and  play  simplicity 
Low  cost 

Fault-tolerant  and  manageable 


1  -800-4-MAXNET 


WHERE  TO  CALL 


Call  for  our  free  white  paper  on  VLAN  management 


www, 4maxnet.com 


Copyright  1996  MAXNET  Communication  Systems.  Inc 
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Tool  Kits,  Repair  Tools,  Test  Equipment 
and  Instrument/Shipping  Cases 


Installation/repair  tools,  tool  kits,  test  equipment,  telecom 
equipment,  LAN  testers  and  instrument/shipping  cases  are 
detailed  in  this  300+  page  full  color  catalog.  Complete  range  of 
products  for  both  field  service  and  depot  repair.  Indexed  cata¬ 
log  features  over  100  standard  tool  kits  and  extensive  selection 
of  stock  cases-plus  complete  information  on  “customizing”  to 
meet  specific  customer  requirements.  Complete  specs  and 
prices  are  provided  for  all  products. 


Specialized  Products  Co. 

3131  Premier  Drive  •  Irving,  TX  75063 
Phone  800-866-5353  •  FAX  800-234-8286 


(800)  866-5353 


•*»*■•*  nwnwer.x aan 


DI3270  Multiprotocol 
Workstation 


A  Host  of  Connectivity 
Options 


A  cost-effective,  high- 
performance  3270  terminal, 
emulator  featuring  a 
powerful  HLLAPI  and 
IND$F1LE,  and  DOS  and 
Windows  versions. 
Volume  pricing  and  free 
evals  are  available. 

DATA  INTERFACE 

SYSTEMS  CORPORATION 
®  512-346-5641 

®  512-346-4035 

800-351-4244 


Reader  Service  No.  306 


ha 


LAN/WAN  •  BUY/SELL 
FULLY  WARRANTEED 
NEW/REFURBISHED 


MODEMS 
DSU/CSU'S 
MULTIPLEXERS 
T-1  EQUIPMENT 
HUB,  BRIDGES,  ROUTERS,  ETC. 


Cabletron 


c® 


CISCO 

SPECIALISTS 


AT&T  Bay  Networks 

We  carry  all  manufacturers,  call  John,  ext.  101. 


PHONE 
800-783-8979 


FAX  (916) 
781-6962 


Circle  Reader  Service  No.  240 


Configuring  Cisco  Routers 

The  only  available  Computer- 
Based  Training  Course 

Introduction  to  Cisco’s  internetwork 
Operating  System  (I0S1), 
functions/commands 
Learn  “How  To”: 

V  Configure  Cisco  Routers  for 
IP,  IPX  and  bridging,  and 
security  using  Access  Lists. 

V  Trouble  shooting  techniques: 
pinging,  trace  routing  and 
TELNET  access  commands. 

Call  GDC  Technology  Training 
Today  .  .  . 
1.800.475.3130 

MasterCardAisa/Amex  accepted 

Cisco  is  a  Trademark  of  Cisco  Systems,  Inc. 
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ROUTERS 

BUY  /  SELL  /  REPAIR 


CISCO  WELLFLEET 
IBM  3COM  CABLETRON 
SYNOPTICS  PPOTEON 

COMSTAR  Buys,  Sells  and 
Repairs  NETWORK  Equipment. 

Bridges  •  Routers  •  Hubs 
NIC,s*5250/3270»Emulation*MAU's/CAU,s/LAM’s 


COMSTAR,  INC. 

The  #1  NETWORK  Remarketer 

612-835-5502  « 


FAX:  61 2-835-1 927 
5250  W.  74th  St.,  Minneapolis,  IVIN  55439 
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NETWARE  COMPETITIVE  PRICES* 

NOVELL 

Netware 

Netware 

#  USER 

ver.  3.12 

ver.  4.1 

5 

495. 

495. 

10 

995. 

995. 

25 

1,495. 

1,495. 

50 

1,995. 

1,995. 

100 

2,795. 

2,795. 

250 

Call 

Call 

NOVELL  UPGRADE  60%  OFF  LIST 

•  FedEx  2nd  day 
shipping  (in  US) 

•  CNE  Support 


It  runs  wilh 
NetWare 


’  Special  Novell  Promotional  Packages-qualification  required 

»  Netware  SAA  v.2.0  /  16-session  ...  $  1,095. 

*  Netware  SAA  v.2.0  /  64-session  ...  $  3,295. 

»  Netware  SAA  v.2.0  /  128-session  .  .  $  4,695. 

»  Netware  SAA  v.2.0  /  254-session  .  .  $  8,245. 

BRING  US  YOUR  BEST  DEAL 

WE'LL  BEAT  IT  !! 

>  Hubs:  lOBase-T,  100Base-T,  lOOVG-AriyLAN 
»  Adapters:  lOBase-T,  100Base-T,  PCMCIA 
»  Bridges  •  Repeaters  •  Transceivers  •  Cables... 


WE  CARRY  A  FULL  LINE  OF  NETWORKING  PRODUCTS  FROM  ALL  MANUFACTURERS. 


CALL  US  FOR  ALL  YOUR 
NBTWORKING  NEEDS!!! 

„„„„  (800)  307-5242 

KbYlNbl  or  Fax  (714)  378-4757 
oration  http://www.keynet.com 


VISA 

A.E. 


We  Accept 

MASTERCARD 
P.O.  ♦  COD 


■  Prices  are  subject  to  change  without  prior  notice. 

■  Novell  &  Netware  are  registered  trademarks  of  Novel!.  Inc. 
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NOVELL 
NETWARE  V4.1 


*5  USER . $  499 

*10  USER . $  999 

*25  USER . $1299 

*50  USER . $1499 

*100  USER . $1899 

250,  500,  1000  User  and 
V3.12  call  for  price. 

WE  WIU  BEAT  OR 
MATCH  ANY 
ADVERTISED  PRICE 

For  more  products  visit  us  on-line 
http://www.fcsnet.com 

Prices  are  subject  to  change. 


FIRST  COMPUTER 
1-800-325-1911 

Circle  Reader  Service  No.  277 


SAVE  50%  &  MORE  ON  MOST  PRODUCTS 

BUY/SELL/NEW/USED 

FH  RENT  SSI 

Reconditioned  With  Warranty 

Modems  •  Multiplexers  •  T-1 
CSU/DSU’s  •  Channel  Banks 

CSU/DSU,  ALL  RATE,  V.35/RS232  . $99 

Newbridge  Channel  Banks . $2995 

Micom  Marathon  IK,  5K,  10K . 50%  off 

AT&T  CSU/DSU  NEW! . $275 

T-1  CSU’s . $359 

CSU/DSU  56KBPS,  V.35 . $195 

Telco  Systems  Channel  Banks . $2995 

Newbridge  3600  Modules . CALL 

Datatel  DSU/CSU  56KBPS . $375 

AT&T  Channel  Banks . $2995 

Stat  Muxes  4,  8,  16,  32,  port . LOW 

T-1  CSU/DSU  V.35 . $895 

Channel  Bank  Rentals . $299/month 

i  METRO  COM! 

=  (800)  364-8838  or  (713)  495-6500  5 
S  FAX  (713)  495-8449  24  HRS  S 
HTTP://www.Metrocomlnc.Com 


INFORMATION  DATA 
PRODUCTS  CORE 

Modems 

Multiplexers 

DSU/CSU's 

T-l/FT-1 

Voice/Data 

Bridges/Routers 

New  -  Refurbished 
"Data  Communications 
Specialists" 

1-800-362-3770 

wan-info@planet.net 

http://www.planet.net/idpc 
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NEW  EQUIPMENT  ONLY  NEW  EQUIPMENT  ONLY 


Attention  IS  and 
Procurement  Managers! 


Stretch  your  budget  by  an  additional  15  to  30%  and  more!  We  emphasize  only  U.S. 
and  Industry  Leaders  while  providing  their  products  at  exceptionally  competitive  prices. 

Call  for  an  immediate  price  Quote  and  we’ll  fax  or  mail  you  a  2-page  Brochure  with  over 
500  of  the  Networking  and  Data  Comm  Industry's  Hottest  Products!  Categories  include: 

100MBPS  SYSTEMS,  SWITCHING  HUBS,  BRIDGES,  ROUTERS,  REMOTE 
ACCESS,  ISDN  CONNECTIVITY,  ATM,  CSU/DSU,  NOS,  E-MAIL,  UNIX, 

NIC’S,  CONVERTERS,  REPEATERS,  HUBS,  MAINFRAME  CONNECTIVITY, 
NETWORK  UTILITIES,  PRINT  SERVERS,  TAPE  BACK-UP,  CD  ROM,  UPS, 
SECURITY,  NETWORK  UTILITIES  AND  MORE! 


AUDAX 


Call  Toll-Free 

1(800)589-8709 

or  fax  1(415)589-9100 


Sign  on  to  our  Web  Site!  http://www.audaxcom.eom 


Circle  Reader  Service  No.  290 


©1996  HEBBO.  Ergonomic  Support  Systems,  Inc. 
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COMPUTER 

RAC 

■  Custom-tailored  ■  Modular  ■  Easy  set  up 

■  Space  Saving  ■  Expandable 

^  HERGO. 

321  5th  Ave.,  New  York  ,  NY  10016 

Call  1-800-434-3746 

To  become  a  Hergo  Authorized  Reseller,  ask  for  ext.  40 


Circle  Reader  Service  No.  280 


SynOptics 


’g.  Bay  Networks 


Largest  Inventory  of  Refurbished  SynOptics  in  America! 

•  SynOptics  Trained  •  Proven  Track  Record 

•  SynOptics  Authorized  •  We  Stock  What  We  Sell! 

•  One  Year  Warranties  •  We  Buy  Used  Equipment 


caBLeTRon 

_ SYsrems 

me  Complete  NefworWng  Solution' 


$ 


WE  REPAIR  ALL  SYNOPTICS 


3§§'  i-  -SS-SrS. 

Wellfleet  con 


National  LAN  Exchange 

800-243-LANS 


|  VISA] 

[~MCl 


1403  W.  820  N.  Provo,  UT  84601  Voice  801  377-0074  FAX  801  377  0078 


Circle  Reader  Service  No.  234 
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For  information  on  listing  your  service  here,  contact 
Carla  Cappucci  at  800-622-1108  x465,  ccapp@nww.com 


interNex  Information  Svcs. 

(800)  595-3333  National 
(408)  327-2388  California 
info@internex.net 
Web  Hosting,  CO-Location,  Inti. 
Mirroring,  Netcasting,  ISDN, 

Frame  Relay,  Tl,  SMDS,  T3,  ESD 


HoioMet  Web  Hosting 

(510)  704-0160  National 
http://Vww.holonet.net 
ONE  FREE  month  56kbps  Web 
Hosting 


IBM  Internet  Connection 

(800)  455-5056  National 
globalnetwork@info.ibm.com 
SLIP,  Leased  Lines 


Hew  York  Net 

(718)  776-6811  NY/NJ/CT/PA/MA 

sales@new-york.net 

SLIP,  PPP,  Leased  Lines,  Tls, 

Frame  Relay  10Mbps 


UUNET  Tech.  (AlterNet) 

(800)  258-9690  National 
info@uu.net 

Web  Srvrs,  Frame  Relay  ISDN,  PPP, 
Leased  Lines,  Security,  SLIP,  UUCP 


Buy,  Sell  or  Announce 

Network  Products  and  Services 
with  Network  World's  Marketplace 
Call  800-622-1108  ext.  507 


I  HUGE  3Com  INVENTORY  | 


NETBUILPER  I  II,  IB,  CS,  FMS  I  II,  ECS,  MSH,  3GH,  LANPLEX,  MULTICONNECT,  BICC 


I  LAN /WAN  NEW/USED  I 


3Com...CABLETRON...SYNOPTICS...SMC...CISCO...NOVELL...NETWORTH...BICC...Proteon  + 


VANDY  FOR  ALL  YOUR  NETWORK  NEEDS! 


Network  S/VI 


tovell  (Best  Prices) . 

Microsoft . $  CALL 


icro 

27001  La  Paz  Rd  Ste  284 
Mission  Viejo,  CA  926S1 


Internet  &  Remote  LAN  Access  I  lOObaseTx  Fast  ENET  Hubs 


10/100  ENET  Switch 

Bay  Network 

10/100 Mbps UTPSw  ... 

. $12,295 

100  Mbps  Fiber  Sw  Hub. . 

. $13,950 

Networth 

Fast  Pipes  6  port  hub. . . . 

. $3,495 

Fast  Pipes  12  port  hub. . . 

. $3,990 

100  Mbps  ENET  Adapters 

3COM 

10/100  PCI  1/5pk/20pk. . . 

. .  $148/670/2595 

Cogent 

10/100  PCI  1/5pk/20pk. . . 

. .  $195/755/2685 

10/100  PCI  (EM440) . 

. $1120 

10/100  ISA  1/5pk/20pk. . . 

. .  $190/895/3555 

3COM 

Netbuilder  remote  422/ISDN . $950 

Cisco 

2501  IP-Router . $1,860 

2503  ISDN  BRI  Router . . $2,250 

Small  Office/Home  Office  Access-  Connect 
your  phone,  Modem,  and  PC  via  ethernet  to  a 
single  ISON  line  for  internet  connection  or  to 
connect  with  your  corporate  office  network. 
$995  Complete! 

Remote  LAN  Access-  Connect  a  remote 
workgroup  to  the  corporate  network  via  ISDN, 
or  SW56.  1g5  Q0mp|ete|. 

_ *ISDN  Connection _ 

Corporate  LAN  Access-  Connect  your  corporate 
enterprise  network  out  to  smaller  remote  loca¬ 
tions.  This  remote  access  server  supports  up  to 
30  concurrent  analog  or  digital  dial-in  users. 
Supports  T 1 ,  BR1/PRI,  or  Frame  Relay  connections. 
$5,910  Complete!* 

•4/BRI  ISDN  Connections 

(800)373-2485 

Tel:  (714)768-1595,  Fax:  (714)  768-1063 
EMAIL:  vandy5@ix.netcom.com 


3COM 

100BTX 12  port  stack . $1,895 

Networth 

100BTX  8  port  hub . $995 

Dual  speed  ENET  24  port . $3,490 

Bay  Network 

100BTX 12  port  hub . $1,655 

SMC 

Tiger  hub  1001 6  RJ45 . $2,560 

Tiger  hub  100  8  RJ45 . $1,275 


video  Conferencm 


C-Phone-  Network  based  Videoconferencing 
system,  Inch  Camera/Speaker/MIC,  Full 
Screen  Video,  No  N/W  Bandwidth  degrada¬ 
tion,  Up  to  64  Simultaneous  calls,  H.320, 

ISDN  up  to  384K.  Tl ,  SW56,  WAN 
Network  or  Standalone  available. 

Starting  At  $1895  Per  Seat  -  Call  for  Details! 


VISA/MC/AMEX 

CORPORATE  OR  SCHOOL  /  P.O.'s  Welcome 
Prices  and  Specifications  Subject  to  Change. 
All  Trademarks  and  Trade  Names  are  the 
Property  of  their  Respective  Holders 


R0U1HS  •  HUBS  •  BRUGES  •  MODEMS  •  MOOS 
DSU/CSU*  FRAME  »Ur*Tl*  ISDN 


BUY/SELL/LEASE 


CISCO 


MOTOROLA  •  ASCEND  •  LIVINGSTON  •  3COM 
BAY  NETWORKS  *  CISCO  •  ADTRAN  •  US  ROB 
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Fox:  805-964-5649  m 
email:  wsed<is<o@aol.<om 

Network  Hardware  Resale,  Inc. 

1800  The  Strand  •  Hermdsa  Beach,  CA  90254 
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For  More  Information 
About  Marketplace 

1-800-622-1108 


Network  World 
Delivers  Unparalleled 
Unduplicated  Reach 


Percent  of  Network  World  Subscribers  who... 


Read 

Do  Not  Read 

Infoworld 

33% 

67% 

Information  Week 

32% 

68% 

Comm  Week 

32% 

68% 

PC  Week 

27% 

73% 

Computerworld 

24% 

76% 

LAN  Times 

23% 

77% 

Network  Computing 

21% 

79% 

Data  Comm 

17% 

83% 

LAN  Magazine 

15% 

85% 

CIO 

12% 

88% 

Macworld 

7% 

93% 

Open  Computing 

6% 

94% 

Digital  News  &  Review 

5% 

95% 

Source:  Network  World  1995  Duplication  Study. 

If  you  want  to  reach  Network  IS 
Professionals  that  have  the  power  to 
buy,  don’t  miss  another  advertising 
opportunity  in  the  Marketplace. 

For  more  information,  contact 
Carla  Cappucci  at  800-622-1108  ext.  465. 


SUPER  HUB  DEALS!  I  SWITCHES 


24  PORT  10BT . $700 

12  PORT  ...$400/$250 
FMS2  24  PORT. ...$850 
FMS2  12  PORT... .$475 
6  PORT  FIBER. ..$1350 
10  PORT  COAX  .$1275 
•MINIMUM  QTY  3 


509B-TPO . 

509B-COMBO.... 

509B-COAX . 

509TP-PCI . 

509-COMBO . 

595TX-10/100.... 
589B-TP  PCMCI .. 
3Com  8  BIT  TP .. 
619  16/4  TR . 


...$75  * 

...$95  * 

...$90 

.$105* 

.$130* 

$150* 

.$125 

...$30* 

$150 


5803  LOCAL . $950 

58XX  2X2  Tl . $1250 

8221  1X1  Tl . $1595 

8227  1X3  Tl . $2900 

8421  2X4  ISDN. .$1995 
MUCH  MORE  -  CALL!!! 


UTPM-SMART . $495 

I  4000/6  CHASSIS.. $600  I 

MORE  AVAILABLE! 


3Com  24  PORT.  $3200 
3Com  6  PT/FDI  ..$4200 
ACTN  8  PORT.. ..$1950 

BAY  6  PORT . $2100 

CISCO  16  PORT  $4700 
LOTS  MORE  -  CALL! 


CISCO  (U) 


FAST  ENET  I  SUPER  NIC  DEALS!! 


3Com  12  PORT. .$1925 

SMC  8  PORT . $1150 

SMC  16  PORT  ...$2200 
NTWRTH  8  PT  .$1350 

HP  15  PORT . $2025 

MORE  BRANDS -CALL| 

m 

IGS/R . $700 

AGS+ . CALL 

25XX . CALL 

CSCME6 . $2200 

MORE  AVAILABLE! 

IBM  8228 . $95 

STARTEK . CALL 

IBM  16/4  TR . $150 

INTEL  16/4 . $130 

PROTEON  16/4  ..$100 
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News 


I  Clusters 

i  Continued  from  page  1 

While  clustering  has  been 
around  for  years  on  machines 
running  Unix  and  proprietary 
operating  systems,  PC  server- 
based  clustering  is  only  now 
|  emerging. 

Database  front-runners 

So  far,  it  looks  like  Oracle 
Corp.  and  other  database  ven¬ 
dors  are  out  in  front  in  this  area, 
largely  because  they  already  have 
multiprocessing  versions  of  their 
applications  on  the  market  that 
are  designed  to  run 
on  machines  pow¬ 
ered  by  Intel  Corp. 
processors. 

It  shouldn’t  be  a 
stretch  to  run  Oracle 
Parallel  Server,  for 
example,  across  a 
Windows  NT  server 
cluster.  The  database 
can  be  partitioned 
across  a  cluster  of 
processors;  informa¬ 
tion  requests  go 
through  a  transac¬ 
tion  monitor,  which 
gathers  data  from  the 
appropriate  processoi 

Other  companies  such  as  SAP 
AG  may  fall  short  when  it  comes 
to  supporting  clustering  for  indi¬ 
vidual  applications  on  Windows 
NT  dusters.  However,  SAP’s 
Application  Link  Enabling  tech¬ 
nology  does  permit  components 
of  its  R/3  business  suite  —  such 
as  human  resources  and  finan¬ 
cial  applications  —  to  communi¬ 
cate  with  each  other  from 
different  nodes  in  a  cluster. 


Download  primers  and  articles 
about  server  clustering  from 
Network  World  Fusion 


(http://www.nwfusion.comD 


Select  News+  then  Front  Page. 

Microsoft  Corp.  officials  said 
the  company  is  trying  to  make  it 
easy  for  vendors  to  build  applica¬ 
tions  that  work  with  Windows 
NT-based  server  clusters.  The 
company  is  supposed  to  deliver 
by  year-end  a  developer’s  tool  kit 
for  its  Windows  NT  clustering 
extensions,  dubbed  Wolfpack. 

The  officials  declined  to  say 
how  many  software  developers 
have  committed  to  support  its 
clustering  technology,  though  a 
recent  Microsoft  briefing  on 
Wolfpack  drew  about  60  hard¬ 
ware  vendors,  software  develop¬ 
ers  and  customers. 

Microsoft’s  intent  in  distrib¬ 


uting  the  APIs  is  to  make  avail¬ 
able  a  communications  layer 
between  applications  and  Micro¬ 
soft’s  Cluster  Manager,  a  key 
Wolfpack  component.  Cluster 
Manager  will  perform  adminis¬ 
trative  tasks,  such  as  providing  a 
graphical  user  interface  that 
enables  end  users  to  see  which 
servers  the  applications  are  run¬ 
ning  on,  and  will  also  trigger  a 
series  of  actions  if  a  server  fails. 

As  long  as  a  developer  writes 
to  the  Wolfpack  APIs,  its  applica¬ 
tion  will  work  on  servers  running 
in  failover  and,  eventually,  dis¬ 
tributed  cluster  environments, 
said  Mark  Wood,  a 
product  manager  at 
Microsoft’s  business 
systems  division. 

Tandem  Comput¬ 
ers,  Inc.,  which  has 
developed  a  PC 
server  clustering 
technology  called 
ServerNet  that  Com¬ 
paq  Computer  Corp. 
and  others  plan  to 
support,  said  its  driv¬ 
ers  will  be  transpar¬ 
ent  to  any  appli¬ 
cation  that  supports 
Wolfpack,  the  rea¬ 
son  being  that  ServerNet  drivers 
are  included  in  the  Microsoft 
APIs. 

Hewlett-Packard  Co.  officials 
said  PC  server  clustering  will 
attract  plenty  of  applications 
vendors,  as  was  the  case  with  clus¬ 
tering  of  Reduced  Instruction 
Set  Computing-based  machines 
running  Unix.  HP  is  bringing  its 
proven  MC/ServiceGuard  soft¬ 
ware,  which  now  runs  on  Unix 
machines,  into  Windows  NT 
server  clusters. 

More  than  1 ,000  applications, 
including  those  for  online  trans¬ 
action  processing,  data  ware¬ 
housing  and  databases,  run  on 
Unix  machines  equipped  with 
MC/ServiceGuard,  said  Gabe 
Gotthard,  an  HP  product  mar¬ 
keting  manager.  All  the  indepen¬ 
dent  software  vendors  had  to  do 
was  write  to  the  HP-UX  operat¬ 
ing  system  and  their  application 
would  be  cluster-aware  via  the 
MC/ServiceGuard  middleware 
layer. 

With  a  cluster-aware  Windows 
NT  on  the  way,  those  1 ,000  appli¬ 
cations  need  only  be  ported  to 
the  operating  system  for  them  to 
work  on  PC  server  clusters,  Gott¬ 
hard  said. 

Clustering:  The  real  deal? 

If  you  believe  the  PC  server 
hardware  and  operating  system 
vendors,  there  will  be  no  short¬ 
age  of  applications  to  run  on  NT 
clusters.  But  what  will  the  market 
for  these  clustered  environ¬ 
ments  be? 

Goulde  said  it  is  too  early  to 


“All  these  vendors 
are  singing  the  same 
tune:  ‘We’re not 
going  to  wait  for 
Microsoft’s  API.  We 
see  a  demand  for 
customers  right  now 
to  have  two-way  fail¬ 
over,  ’  ”  Lowber  said. 


make  solid  projections  but 
added,  “Microsoft  will  bring  a 
low-cost,  high-volume  solution 
that  will  make  everybody  want 


some  kind  of  clustering  system.” 

It’s  obvious  the  hardware 
vendors  cannot  wait  to  get  prod¬ 
ucts  on  the  market.  Peter  Low¬ 
ber,  senior  analyst  for  Datapro 
Information  Services  Group, 
said  server  vendors  have  adopt¬ 
ed  both  short-  and  long-term 
strategies. 


“All  these  vendors  are  singing 
the  same  tune,”  Lowber  said. 
“They’re  saying,  ‘We’re  not 
going  to  wait  for  Microsoft’s  API. 


We  see  a  demand  for  customers 
right  now  to  have  two-way  failo¬ 
ver.  But  we  will  support  the  API 
when  it  comes  out.’  ” 

Windows  NT  “is  still  far 
behind”  Unix  when  it  comes  to 
clustering,  Lowber  said,  but  just 
as  in  other  areas,  ‘  ‘NT  is  catching 
up  pretty  quickly.”  ■ 


Secure 

Continued  from  page  8 
productline. 

NSC  itself  offers  a  data 
encryption  device,  Border- 
Guard,  that  it  says  creates  secure 
“private  sleeves”  through  the 
Internet  or  other  unsecured  net¬ 
works.  The  bridging  device  typi¬ 
cally  sits  behind  a  branch  office 
router  that  has  links  to  the  wide 
area  and  encrypts  Ethernet  or 
FDDI  traffic. 

Rick  Randall,  Unix  adminis¬ 
trator  and  Webmaster  at  PC  Ser¬ 
vice  Source,  is  setting  up 
electronic  ordering  over  the 
Internet  for  its  PC  parts  custom¬ 
ers,  and  has  called  in  NSC  to 
pitch  its  services. 

The  company  also  wants  to 
make  sure  its  policies  about 
which  employees  can  access 
which  databases  adequately  pro¬ 
tect  proprietary  data,  according 
to  Randall. 

A  security  audit  using  NSC, 
Guidry  and  WheelGroup  costs 
$9,000  per  day. 

©NSC:  (61 2)  424-4888. 


Clustering  collection 


A  sampling  of  clustering  technologies  and  the  applications  that  customers  can  run 
initially  on  their  PC  servers  configured  in  failover  mode: 

Server  vendor  Cluster  technology  Applications 


HP 

MC/ServiceGuard  (being 
extended  from  Unix  to 
Windows  NT) 

Oracle?,  SAP  R/3,  Sybase  System 

11  and  other  applications  that  now 
run  on  the  Unix  version. 

IBM 

Vinca’s  StandbyServer  failover  DB/2,  Oracle  and  SyBase 
clustering  product  for  OS/2,  databases;  expect  Notes 

NetWare  and  Windows  clusters  soon. 

Compaq 

liSIli 

Online  Recovery  Server  Oracle?  and  Microsoft  SQL  Server 

6.5;  Informix  and  SyBase 
database  support  #iing  soon. 

Digital 

Equipment 

On  Clusters  for  NT  1.0  for 
failover  of  file  services 

Oracle  Workgroup  Server  and 
Microsoft  SQL  Server  6.5 

Cabletron 

Continued  from  page  1 

bone  option  that  does  not 
require  them  to  learn  a  com¬ 
pletely  new  technology,  such  as 
ATM. 

“There’s  been  a  long- 
thought  view  that  you  had  to  go 
to  ATM  cell  switching  if  you 
wanted  to  do  mixed  [voice,  video 
and  data]  services  or  to  get  giga- 
bit-type  data  rates,”  said  Chris 
Oliver,  director  of  engineering 
and  manufacturing  at  Cable¬ 
tron.  “But  we  can  offer  that  with 
gigabit  Ethernet.  ’  ’ 

He  added  that  advances  in 
the  IP  world  —  such  as  the 
Resource  Reservation  Protocol 
(RSVP)  —  make  it  possible  for 
an  application  to  specify  quality 
of  service  without  requiring 
ATM.  Quality  of  service  is  a  fea¬ 
ture  that  ensures  application 
traffic  is  given  the  priority  it  war¬ 
rants. 

Cabletron’s  Multi  Media 
Access  Center-Plus  backbone 
chassis  boasts  an  aggregate 
switching  capacity  of  about 
10G  bit/ sec,  allowing  the  switch¬ 
ing  hub  to  support  up  to  10  of 
the  one-port  gigabit  Ethernet 
modules. 

“Competitors’  boxes  [Bay 
Networks,  Inc.’s  System  5000, 
Cisco  Systems,  Inc.’s  Catalyst 
5000  and  Digital  Equipment 
Corp.’s  GigaSwitch]  will  not  be 
capable  of  handling  10G  bit 
Ethernet  links,  and  probably  not 
even  one  or  two  1C  bit/ sec  inter¬ 
faces,”  said  Karl  Shimada,  vice 
president  of  market  research  at 


Rising  Star  Research,  a  consul¬ 
tancy  in  Lakewood,  Colo.  “The 
switching  capacity  of  the  MMAC- 
Plus  sets  Cabletron  apart.” 

Cabletron,  a  member  of  the 
Gigabit  Ethernet  Alliance,  also 
plans  to  go  beyond  the  gigabit 
mark  to  offer  switch  interfaces 
that  support  speeds  of  many  tens 
of  gigabits  per  second.  The  com¬ 
pany’s  next-generation  switch¬ 
ing  technology  will  increase  the 
MMAC-Plus’  aggregate  switch¬ 
ing  capacity  from  10G  to  50G 
bit/sec,  which  could 
allow  the  chassis  to 
support  1 0  5G  bit/ sec 
uplinks,  for  example. 

The  multigigabit  gear 
is  expected  to  hit  the 
market  in  the  next 
two  years,  Oliver  said. 

“When  people 
talked  about  gigabit 
speeds  a  couple  years 
ago,  we  used  to  think 
that  was  a  crazy 
amount  of  band¬ 
width,”  Oliver  said. 

“But  if  every  user  has  a  dedi¬ 
cated  100M  bit/sec  link  to  the 
desktop,  the  switch  in  the  wiring 
closet  is  going  to  need  a  multi- 
gigabituplink.” 

Oliver  said  that  10M/100M 
bit/sec  switched  Ethernet  will 
become  the  standard  connectiv¬ 
ity  choice  for  the  desktop  over 
the  next  two  to  three  years.  At 
the  same  time,  the  preferred 
uplink  technologies  will  be  giga¬ 
bit  or  multigigabit  Ethernet 
interfaces,  and  ATM  cell-based 
switch  links. 

In  fact,  Cabletron  plans  to 


greatly  reduce  the  price  per  port 
for  10M/100M  bit/sec  switched 
access.  Later  this  year,  Cabletron 
will  cut  in  half  the  price  of  its 
enterprise-level  switches  from 
$600  to  $300  per  port  and  slash 
the  cost  of  its  workgroup 
switches  from  $300  to  $100  per 
port.  Oliver  said  the  price  reduc¬ 
tions  will  help  push  fast  LAN 
technology  into  the  mainstream, 
and  spur  demand  for  gigabit- 
level  gear. 

Cabletron  customer  Ken 
Cieszynski,  network 
engineer  at  United 
Air  Lines,  Inc.  in 
Chicago,  said  giga¬ 
bit  Ethernet  is  just 
too  high  end  for 
his  network  needs. 
“Even  our  power 
users,  who  are  put¬ 
ting  live  weather 
feeds  over  the  net, 
are  having  a  hard 
time  filling  up 
our  10M  bit/sec 
switched  Ethernet 
links  to  the  desktop,”  he  said. 
“So  we  don’t  have  a  require¬ 
ment  for  gigabit  Ethernet.” 

But  industry  observers  said 
that  customers  running  a  lot  of 
imaging  applications  will  drive 
the  requirements  for  gigabit 
Ethernet. 

Another  differentiator  of 
Cabletron’s  gigabit  Ether¬ 
net  device  is  that  it  can  connect 
different  media  types  such  as 
FDDI,  token-ring  and  ATM  — 
not  just  Ethernet  and  Fast  Ether¬ 
net. 

©Cabletron:  (603)  332-9400. 


“The  switching 
capacity  of  the 
MMAC-Plus  sets 
Cabletron  apart,  ” 
says  Shimada,  vice 
president  of  market 
research  at  Rising 
Star  Research. 
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News 


Bennett 

Continued  from  page  1 

Is  your  organization  focusing 
mostly  on  the  residential  market, 
the  business  market  or  is  it 
roughly  a  50-50  thing? 

It’s  50-50.  We  have  resources 
dedicated  to  the  business  mar¬ 
ket,  resources  dedicated  to  the 
consumer  market,  and  then  — 
from  a  regulatory  and  legislative 
process  —  resources  dedicated 
to  both. 

Judging  by  what  has  been 
reported,  your  initial  services 
will  be  based  on  resale  agree¬ 
ments  with  the  local  companies. 

For  initial  market  entry  to  the 
small  business  and  residential 
customer,  resale  is  our  only  solu¬ 
tion. 

As  you  move  up  in  the  busi¬ 
ness  market,  we  will  use  POTS 
resale,  but  we  also  are  working 
on  Centrex  resale.  And  we’re 
working  on  what  we  call  the  4E 
local  solution,  which  gives  us  the 


ability  to  take  the  existing  net¬ 
work  configurations  of  our  large 
customers  [who  have  dedicated 
access  lines  into  AT&T’s  4ESS 
switches],  add  local  traffic  and 
route  it  accordingly. 

AT&T  Chairman  Robert 
Allen  and  others  have  talked 
about  needing  25%  to  40%  dis¬ 
counts  from  the  RBOCs  to  prof¬ 
itably  resell  local  services. 
Doesn’t  that  assume  the  RBOCs 
today  are  making  that  level  of 
profit? 

What  the  Telecommunica¬ 
tions  Act  said  was  the  discount 
rate  ought  to  be  a  function  of 
avoidable  costs.  If  we  are  resell¬ 
ing  RBOC  services,  the  RBOCs 
won’t  have  the  retail  relation¬ 
ship  with  the  customer,  so 
there’s  an  avoidance  of  market¬ 
ing  and  sales  costs. 

[Then,]  depending  upon 
what  happens  with  the  FCC’s 
Aug.  8  ruling  [setting  mandatory 
RBOC  interconnection  stan¬ 
dards]  ,  we  hope  to  have  a  very 
competitive  offer  through 
unbundled  elements. 

Meaning,  longer  term,  you 
hope  to  roll  out  services  based 
on  service  elements  that  the 


RBOCs  offer  on  an  unbundled 
basis? 

Yes.  Short  term,  we’re  hoping 
to  enter  all  50  states  next  year 
with  a  resale  offer.  As  soon  as  we 
can  thereafter,  based  on  the  eco¬ 
nomics  of  each  marketplace,  we 
will  move  to  a  facilities-based 
offer.  Facilities-based  might 
mean  facilities  leased  from  other 
people. 

In  some  markets,  [our  facili¬ 
ties-based  networks  will  be 
entirely  composed  of]  unbun¬ 
dled  elements  from  the  RBOCs, 
assuming  we  get  a  favorable  rul¬ 
ing.  In  other  markets,  we’ll  prob¬ 
ably  use  some  of  our  own 
switches.  And  we’ll  also  use  CAPs 
where  possible. 

Our  basic  strategy  when  it 
comes  to  building  [facilities]  is 
efficiency  of  capital.  We’re  not 
about  to  misuse  or  abuse  capital. 
In  other  words,  this  is  all  about 
taking  advantage  of  the  existing 
assets  that  are  there  today,  and 
coming  up  with  the  best  solution 
forus. 

Are  you  building  any  facili¬ 
ties-based  networks  anywhere 
right  now? 

We’re  building  in  Chicago 
and  Los  Angeles  right  now.  But 
when  I  say  ‘build,’  I  don’t  neces¬ 
sarily  mean  we’re  physically  dig¬ 
ging  up  streets  and  laying  our 
own  fiber.  If  there  is  a  CAP  there, 
or  if  the  RBOC’s  unbundled 
prices  are  competitive,  we’ll  use 
their  facilities.  By  the  definition 
of  the  Telecom  Reform  Act, 
that’s  the  same  as  being  a  facili¬ 
ties-based  carrier. 

OK.  But  will  you  lay  some  of 
your  own  fiber  in  those  two 
areas? 

Yes.  That  is  going  on  today. 
That’s  a  very  cumbersome  pro¬ 
cess  in  terms  of  right  of  ways;  you 
have  to  deal  with  every  local  com¬ 
munity 

Where  will  you  concentrate 
your  facilities-based  efforts? 

We’re  looking  at  what  some 
people  call  the  NFL  cities.  We’ll 
look  at  the  requirements  then 
build  a  ring  structure  for  those 
cities,  depending  upon  the  traf¬ 
fic  volumes  and  other  require¬ 
ments. 

Why  would  it  be  more  effec¬ 
tive  to  install  your  own  infra¬ 
structure  in  one  market  vs. 
another? 

It’s  a  function  of  the  number 
of  CAPs  in  the  market.  It’s  a  func¬ 
tion  of  the  unbundled  elements. 
Even  though  we  expect  the  FCC 
to  set  some  pretty  rigid  rules,  it’s 
really  going  to  turn  out  to  be  a 
state-by-state  implementation. 

How  many  switches,  if  any,  do 
you  have  today  capable  of  carry¬ 


ing  local  traffic? 

We  don’t  have  any  switches 
capable  today.  We  are  working 
on  having  switches  up  in,  I’d  say 
about  five  or  six  major  locations, 
hopefully  this  year. 

When  you  enter  negotiations 
with  local  carriers,  do  you  typi¬ 
cally  deal  with  entire 
regions  or  individual 
states? 

Most  of  the  issues 
we’re  trying  to  deal 
with  at  the  regional 
level.  But  then  when 
you  get  to  cost  struc¬ 
ture  and  actual  dis¬ 
counts  per  state  and 
all  that,  it  reverts  to 
the  state.  And,  of 
course,  the  decision¬ 
making  body  is  the 
state  commission. 

Do  you  think  RBOC  intercon¬ 
nection  agreements  will  be 
reached  before  the  statutory 
limit  of  135  days,  or  do  you 
expect  them  to  go  before  arbitra¬ 
tion? 

I  think  major  issues  will  go 
before  arbitration.  Day  135  for 
most  of  those  negotiations  is 
about  the  middle  of  this  month. 
So  we’re  starting  to  get  a  feel  for 
which  issues  will  go  to  arbitra¬ 
tion.  But  I  think  a  number  of 
issues  will  go  to  arbitration. 

Such  as? 

Discount  rate,  maybe  some  of 
the  interconnection  standards, 
use  of  directory  assistance,  oper¬ 
ator  service  platforms,  a  number 
of  unbundled  elements,  those 
types  of  things. 


Do  you  believe  that  there 
are  some  RBOCs  where  the 
negotiations  won’t  end  up  in 
arbitration? 

I  think  there  will  be  arbitra¬ 
tion  in  every  RBOC.  What  we 
don’t  know  yet  is  the  extent  of 
those  arbitration  cases. 


After  arbitration,  appeals 
lead  to  the  federal  district  court. 
Do  you  expect  some  of  those  to 
go  to  litigation? 

Yes. 

How  long  will  it  take  before 
you  can  reach  interconnection 
agreements  you’re  happy  with? 


We  will  have  all  the  elements 
lined  up  by  the  end  of  the  year. 
And  then  in  some  cases,  we’ll 
have  service  available,  depend¬ 
ing  upon  how  many  of  the  ele¬ 
ments  we  were  able  to  get 
squared  away  face-to-face. 

For  example,  if  the  only  ele¬ 
ment  that  we  didn’t  get  squared 
away  was  wholesale  discount,  I 
can  still  go  build  and  do  my  sys¬ 
tems  and  infrastructure,  and 
passing  of  orders.  Then  it’s  just  a 
matter  of  filling  in  the  rate  fields 
on  the  actual  costs  and  prices. 

On  the  other  hand,  if  we 
don’t  have  any  interconnection 
standards  and  we  haven’tagreed 
how  to  route  operator  services 
traffic,  and  all  of  those,  then  that 
requires  a  fair  amount  of  work. 

The  interconnection  agree¬ 
ment  that  MFS  [Communica¬ 
tions  Company,  Inc.]  made  with 
Ameritech  [Corp.]  seems  to 
have  some  elements  AT&T 
would  not  necessarily  agree  to, 
such  as  lower  levels  of  discounts 
for  resale  and  interim  number 
portability.  It  seems  there’s  a 
divergence  of  opinion  between 
AT&T  and  competitors  that 
already  have  facilities  in  the 
ground,  like  MFS. 

I  think  if  you  look  at  MCI’s 
agreement  with  BellSouth 
[Corp.],  or  MFS’s  agreement 
[with  Ameritech],  what  they’re 
trying  to  do  is  just  get  intercon¬ 
nection  agreements  between 
existing  facilities-based  net¬ 
works.  To  us,  that’s  just  a  piece  of 
it.  Most  of  those  agreements 
from  a  number-portability  stand¬ 
point  only  includes  call  forward¬ 
ing.  They  do  notinclude  the  true 
database  solution.  So  they  fall  far 
short  of  what’s  required  under 
theactandwhatwe’re  askingfor. 

And  yet  they  have  an  intercon¬ 
nection  agreement  that  would 
apparently  allow  them  to  go  to 
customers  tomorrow. 


To  do  some  interim  things, 
right.  [But]  it’s  not  a  concern 
because  we’re  working  with 
those  very  same  CAPs  on  inter¬ 
connection  agreements  our¬ 
selves.  So  we  would  use  those 
existing  facilities  where  it  made 
sense. 


How  will  your  rates  compare 
to  the  RBOC  local  rates? 

That’s  to  be  determined.  But 
I  think  we’ll  offer  parity  rates. 
There  will  be  cases  where  they 
may  be  more;  there  will  be  cases 
where  they  probably  will  be  less. 

So  corporate  customers 
shouldn’t  expect  competition  to 
necessarily  lead  to  lower  rates. 

I  think  there’s  a  possibility 
that  prices  could  fall,  but 
research  shows  business  custom¬ 
ers  are  interested  in  ease  of  use, 
convenience,  single  point  of 
contact,  single  bill,  single  inter¬ 
face  into  billing  centers,  and  all 
those  kinds  of  things. 

So  if  you  look  at  adding  that 
functionality,  it’s  hard  then  to 
say,  ‘And  in  addition,  you’re 
going  to  see  major,  major  price 
declines.’  ■ 
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Lead  me  to  the  office, 
take  me  to  the  pilot,  I 
am  but  a  gadget  fan 


Jargon  overload?  Ease  the 
pain  with  a  funky  guide 


I  have  a  bump  on  my  head.  I  sat 

down  to  pen  this  missive  around 
midnight  and . . .  “chirp,”  a 
cricket  in  my  office.  I  thought  I’d 
ignore  it.  “Chirrpp.”  I  still 
ignored  it.  “CHIRRRRPPPPP” 
(The  darn  filing  started  to  capitalize  its 
noises). 

“Alright  already!”  It  had  to  go.  Could 
it  have  settled  on  my  desk  or  behind  the 
door?  No,  of  course  not.  The  wretched 
bug  was  under  my  desk  behind  the  mess 
of  cables  and  power  adapters. 

Those  ofyou  wise  in  the  way  of  insects 
will  not  be  surprised  when  I  admit  that  I 
totally  failed.  The  bump  on  my  head  was 
the  result  of  a  lunge  that  missed  the  bug 
but  connected  my  cranium  with  the  dusty 
underside  of  the  file  server  (I  know 
spring  cleaning  is  in  order) . 

At  this  point,  I  gave  up  the  pursuit. 
What  I  need  is  a  gadget  —  a  device  for 
catching  crickets.  Is  it  too  much 
to  expect  that  technology' 
migh  t  produce  such  a  gad¬ 
get? 

No w,  I  am  a  big  fan  of 
gadgets,  which  leads  me 
to  this  week’s  topic:  spe¬ 
cialized  devices.  I  have 
always  wanted  a  device 
that  acted  as  a  real  elec¬ 
tronic  personal  assistant 
and  was  small  and  light  enough 
to  be  truly  portable. 

I  thought  that  the  Newton  might  be 
such  a  device.  A  price  tag  of  $750  seemed 
a  little  much,  but  I  reached  into  my 
pocket  anyway.  I  worked  really  hard  to 
make  the  Newton  work  for  me  —  askmy 
clients  and  colleagues.  At  numerous 
meeting  and  trade  shows  I  found  myself 
fending  off  derisive  remarks,  such  as 
“nice  paperweight.” 

Alas,itwasnottobe;  the  Newton 
didn’ t  work  because  it  is  simply  too  heavy, 
too  slow,  has  a  lousy  screen,  poor  hand- 
wri  ting  recognition  and  the  only  pocket  I 
could  imagine  it  fitting  comfortably  in  is 
Shaquille  O’Neal’s.  Thus,  despite  my 
best  efforts  to  live  with  a  Newton,  it  has  sat 
on  the  shelf  for  the  past  eight  months 
doing  one  task  very  well:  beingapaper- 
weiglit. 

Then  I  heard  about  the  Pilotfrom 
U.S.  Robotics.  It  sounded  good.  I  tried  to 
get  my  hands  on  one  for  an  early  review 
butnoluck.  (U.S.  Robotics,  please  note: 
This  column  would  have  appeared  ages 
ago  if  I  could  have  gotten  my  hands  on  a 
Pilot  unit.) 


I  have  always  wanted  a 
device  that  acted  as  a 
real  electronic  personal 
assistant  and  was 
small  and  light  enough 
to  be  truly  portable. 

After  doing  some  research,  I  finally 
bought  one  a  couple  of  weeks  ago  at 
CompUSA.  I  swear  CompUSA  is  staffed 
by  anti-salesmen.  People  more  indiffer¬ 
ent,  less  informed  and  less  interested  in 
customer  service  would  be  hard  to  find 
outside  of  a  government  department.  I 
guess  that’s  what  you  get  when  you  pay 
minimum  wage.  (I  always  expect  the 
sales  staff  to  slip  up  and  ask  if  I 
want  my  order  regular  or 
crispy,  but  I  digress.) 

The  Pilot  is  terrific!  It 
doeswhatitis  meant  todo 
and,  for  a  tad  over  $300,  it  is 
a  great value. 

Like  the  Newton, 
the  Pilotdoesn’t  have 
akeyboard,  butithas 
superb  handwriting  recognition, 
thanks  to  the  Graffiti  system  (you  can 
learn  how  to  use  this  with  a  few  hours  of 
practice) ,  and  its  notepad,  scheduler, 
to-do  list  and  phone  book  are  pretty 
good. 

Better  still,  it  does  all  this  and  weighs 
in  at  only  5.7  ounces,  its  batteries  last  for 
weeks  and  it  easily  fits  into  a  pocket. 

Add  to  that  good  Windows  and 
Macintosh  data  interchange  software 
invoked  by  touching  one  button  and 
you  have  a  really  impressive,  well-priced, 
well-conceived  system  that  does  what  it 
claims  to  do  with  good  performance  to 
boot. 

If  this  is  the  kind  of  gadget  that 
appeals  to  you,  don’t  hesitate:  It  gets  a 
Gibbs  Kool  Gadget  award  (that  is,  if 
someone  from  U.S.  Robotics  could  let 
me  knowwhere  to  send  the  award) . 

Now,  if  they  couldjust  come  up  with  a 
cricket  removal  device,  I’d  be  really 
happy. 

Let  Gibbs  know  if  you ’ve  got  a  Pilot  or  prob¬ 
lems  with  insects  at  mgibbs@gi.bbs.  com  or  call 
him  at  ( 800)  622-11 08,  Ext.  504. 


etworking  is  a  profession 
that  sprouts  new  lan¬ 
guage  faster  than  a  field 
of  Georgia  kudzu.  Mas¬ 
tering  the  buzzwords  is  a 
key  to  success.  Yet  de¬ 
spite  our  best  intentions,  we  often  end  up 
dog-paddling  in  a  sea  of  vaguely  familiar 
acronyms  andjargon. 

Bluffing  is  a  common  solution.  Some 
network  managers  maintain  the  appear¬ 
ance  of  control  with  handy  access 
to  a  specialized  dictionary. 

Trouble  is,  many  define  jar¬ 
gon  withjargon.  Not  much 
help. 

Mitchell  Sinner’s  new 
Dictionary  of  PC  Hardware 
andData  Communications 
Terms  (O’Reilly 
&Associates, 

Inc.)  avoids 

typical  technobabble.  That’s 
because  Shnier  wrote  it  as  a  crib  sheet 
for  himself. 

“I  never  intended  to  write  a  book,’ 
Shnier  said.  ‘  ‘  I  began  by  writing  down  ex¬ 
pansions  of  acronyms.  Then  I  started  re¬ 
cording]  uicy  factoids  and  descriptions . 
Then  things  sort  of  got  out  of  control.” 

Afew  of  the  900+  definitions  could  use 
some  meat.  The  complete  definition  of 


Baby  Bell,  for  instance,  is:  “An  RBOC.  See 
IXC,  LECand  RBOC.” 

Such  cryptic  notations,  however,  are 
rare.  Most  definitions  retain  afolksy, 
down-to-earth  flavor,  such  as  Shnier’s 
explanation  of  Adobe’s  Acrobat  software: 

‘  ‘A  method  of  exchanging  documents  so 
that  they  still  look  nice.  ’  ’ 

The  book  contains  plenty  of  technical 
detail.  Yet  the  author  manages  to  weave 
in  funky  humor,  making  this  a  more 
enjoyable  read  than,  say,  Webster’s. 

For  instance,  you  probably  knew  that 
bootstrap  means  to  start  a  computer:  ‘  ‘Like 
pullingyourselfup  off  the  ground  byyour 
own  bootstraps  (those  are  the  straps  on  the 
top  sides  of  the  boots  that  help  you  pull 
them  on).” 

Some  entries  give  readers  career-ori¬ 
ented  pronunciation  help.  Forinstance, 
Shnier  says?  SQL,  or  Structured  Query 
Language,  should  be  called 
“  ‘sequel’  (not ‘s,  q,  F)  ifyouwant any 


respect  from  programmers.” 

Everwonderwhere  the  term  flame 
originated?  “It  is  like  blasting  someone  as 
an  angry  fire-breathing  dragon  might. 
(Of  course,  I’ve  never  actually  seen  a 
dragon  toastingsomeone,butIdon’t 
expect  it  would  be  a  pretty  sight. )  ’  ’ 

Shnier  is  generous  with  opinions.  A 
mainframe,  for  instance,  is  ‘  ‘staffed  by  24- 
hour-per-day  operators  reading  the  local 
tabloid-sized  daily  newspaper.” 

As  for  legacy  system,  it’s  ‘  ‘a  tradi¬ 
tional  (usually IBM)  main¬ 
frame.  This  term  is  usually 
used  by  the  TCP/IP  and 
Unix  community  as  a 
polite  reference  to  big,  old 
dinosaur  IBM  environ¬ 
ments.” 

NotthatShnier 
reserves  his  bias  for  IBM. 
Consider  “FUD.  Fear, 

U ncertainty  and  Doubt.  A  mar¬ 
keting  tactic  (which  many  used  to 
accuse  IBM  of  using)  to  discourage  buy¬ 
ing  from  the  competition.  See  IBM  and 
Microsoft.” 

The  Microsoft  definition  says  it  all: 

‘  ‘What  can  be  said?  Microsoft  is  big  [and] 
hires  enthusiastic  programmers  who 
work  around  the  clock.  ’  ’ 

Some  items  are  downright  educa¬ 
tional.  Shnier’s  discussion  of 
Winchester  explains  that  IBM’s  disk 
drive  was  named  after  the  famous 
Winchester  30-30  repeating,  lever- 
action  rifle. 

Apparently  the  drive’s  two 
30M-byte  sides  reminded  some¬ 
one  of  the  gun.  OK. 

And  did  you  ever  wonder  about 
f oo.  bar  According  to  Shnier,  it 

means  “F . Up  Beyond  All 

Recognition.”  Buthe  tells  us  that 
“during  the  Second  World  War,  the  term 
‘fubar’  was  used  in  status  reports  and  on 
repair  tags  to  indicate  [likely 
unrepairable]  defective  machinery  and 
equipment.  See  NFG  and  RTFM.” 

And  as  for  RTFM:  “Read  the  F - 

Manual.  Commonly  expressed  by 
technical  support  personnel  (almost 
inaudibly)  when  the  information  that  a 
user  seeks  is  already  in  the  manual.” 

After  a  philosophical  discussion  about 
the  virtues  of  reading  manuals,  Shnier 
concludes,  “Then  again,  who  would 
need  consultants  if  everyone  read  (or 
had  the  time  to  read)  the  manual?” 

Shnier  should  know;  he’s  a  datacomm 
consultant. 

Buerger  is  a  networkingindustry  consul¬ 
tant  and  writer  in  Atlanta.  He  can  bereached 
at  dave@buerger.com. 


The  dictionary  manages  to 
weave  in  funky  humor , 
making  this  a  more  enjoyable 
read  than ,  say  Webster’s. 
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It  never  works 
as  well  without 
the  middle. 


Presenting 

IBM  Software  Servers. 
Now  the  client/server 
picture  is  complete. 


It’s  amazing  how  well  client/server 
computing  can  work.  Especially  when 
you  put  something  between  your  clients 
and  servers  that  makes  everything  work 
together  more  smoothly.  That’s  why 


we  created  seven  new  IBM  Software 
Servers.  They  support  all  major 
clients,  and  they’ll  run  on  the  platform 
of  your  choice:  OS/2®  Windows  NT™ 
or  AIX!  And  best  of  all,  they’re 
designed  to  work  together  seamlessly. 
All  for  one  and  one  for  all.  For  your 
complimentary  Preview  Kit,  visit 
www.software.ibm.com/info/gell2/ 
or,  if  you  prefer,  you  can  call  us  at 
1  800  IBM- 7955,  ext.  gell2. 


Lotus  Notes’ 

The  leader  in  messaging  and  groupware. 

Database  Server 

Helps  workgroups  and  companies  share  important  data. 

Internet  Connection  Server 

A  solid  foundation  for  building  Web-based  business. 

Communications  Server 

A  powerful  gateway  for  connecting  diverse  systems. 

Transaction  Server 

A  flexible  infrastructure  for  mission-critical  applications. 

Directory  and  Security  Server 

Manages  companywide  users  and  resources  from  one  desk. 

Systems  Management  Server 

Automates  management  of  multivendor  distributed  systems 


Solutions  for  a  small  planet™ 


You  can  also  reach  us  by  e-mail  at  ibmswvey@upatade.com.  In  Canada,  call  1 800  IBM  CALL,  ext.  8119.  The  IBM  home  page  is  located  at  www.ibm.com.  IBM.  OS/2  and  AIX  ate  registered  trademarks  and  Solutions  for  a  small  planet  is  a  trademark  of  International  Business  Machines  Corporation. 
Windows  NT  is  a  trademark  o!  Microsoft  Corp.  Lotus  Notes  is  a  registered  trademark  of  Lotus  Development  Corp.  ©  1996  IBM  Corp.  All  rights  reserved.  "The  Three  Musketeers'TM  &  ©  1939. 1996  Twentieth  Century  Fox  Film  Corporation. 


Bay  Networks  System  5000™  simplifies  networking  by  integrating  technolo¬ 
gies  in  a  single  platform.  Integration  means  savings  and  flexibility.  Plus, 
more  management  control  over  your  network  with  Optivity®,  the  industry’s 
leading  network  management  solution.  Best  of  all,  the  System  5000  lets  you 
easily  move  from  Ethernet  switching  today  to  ATM  switching  tomorrow. 
Call  1  -800-8- BAYNET  ext. 136  for  a  free  guide  to  switched  internetworking, 
or  see  it  online  at  www.baynetworks.com/more. 


Shared  Media  & 
Configuration  Switching 


Ethernet 
Token  Rinq 
FDDI 


ATM 


Switching 

Virtual  Network  Routing 


LAN  Switching 


Ethernet 
Fast  Ethernet 


LAN  Routing 


Ethernet 
Token  Ring 
Fast  Ethernet 
FDDI 


WAN  Routing 


ISDN 

Frame  Relay 
Leased  Line 
X.25 
SMDS 


Remote  Access  & 
Communications  Services 


Optivity ®  The  leading 
network  management  solution. 
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